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SEQUENCE LISTING 

(1) GENERAL INFORMATION 

(i) APPLICANT: Murphy , Patricia 
White, Marga 
Rabin, Mark 
Olson, Sheri 
Yoshikawa, Matthew 
Jackson, Geoffrey 
Eskanderi, Tara 
Schryer, Brenda 
Park, Michael 

(ii) TITLE OF THE INVENTION: NOVEL CQfclING SEQUENCE HAPLOTYPES 

OF THE HUMAN BRCA2 GENE 

(iii) NUMBER OF SEQUENCES: 111 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Howrey & Simor 

(B) STREET: 1299 Pennsylvan}/ Avenue N.W. 

(C) CITY: Washington 

(D) STATE: DC 

(E) COUNTRY: USA 

(F) ZIP: 20004 

(v) COMPUTER READABLE FO^M: 

(A) MEDIUM TYPE : Diskette 

(B) COMPUTER: IBM Compatible 

(C) OPERATING SYSTEt'l : DOS 

(D) SOFTWARE: Fast^EQ for Windows Version 2.0 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER : 

(B) FILING DATE/ 

(C) CLASSIFICATION : 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING PATE: 



50 


55 


(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME/: Halluin, Albert P 

(B) REGISTRATION NUMBER: 25,227 

(C) REFERENCE/DOCKET NUMBER: 5371. 31. US 02 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 650-463-8109 

(B) TELEFAX: 650-463-8400 

(C) /TELEX: 


60 


(2) INFORMATION FOR SEQ ID NO : 1 : 

(if SEQUENCE CHARACTERISTICS: 

/(A) LENGTH: 50 base pairs 


48 
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50 


55 


60 


(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Genomic DMA 
(ix) FEATURE: 

(A) NAME/KEY: exon 

(B) LOCATION: 1...50 

(D) OTHER INFORMATION: Exon 5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 ; 

TCCTGTTGTT CTACAATGTA CACATGTAAC ACCACAAAGA QA.TAAGTCAG 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 182 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Genomic/DNA 
(ix) FEATURE: 

(A) NAME/KEY: exon 

(B) LOCATION: 1. . .182 

(D) OTHER INFORMATION: Exon 15 

(xi) SEQUENCE DESCRi/tION: SEQ ID NO : 2 : 

ATTTAATTAC AAGTCTTCAG AjytGCCAGAG ATATACAGGA TATGCGAATT 

AAAGGCAACG CGTCTTTCCA aAGCCAGGCA GTCTGTATCT TGCAAAAACA 

CTCGAATCTC TCTGAAAGCA jSCAGTAGGAG GCCAAGTTCC CTCTGCGTGT 

AG 

(2) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENC^ CHARACTERISTICS: 

(A) LENGTH : 188 base pairs 

(B) TYPE/: nucleic acid 

(C) STI^NDEDNESS : double 

(D) TOCOLOGY : linear 

(ii) MOLECULE TYPE: Genomic DNA 
(ix) FEATURE: 

(k) NAME/KEY: exon 
(B) LOCATION: 1...188 
(D) OTHER INFORMATION: Exon 16 

ci) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 

CTGTA^ACGT ATGGCGTTTC TAAACATTGC ATAAAAATTA ACAGCAAAAA 
TTTCmjTTTC ACACTGAAGA TTATTTTGGT AAGGAAAGTT T ATGGAC TGG 
CAGTTGGCTG ATGGTGGATG GCTCATACCC TCCAATGATG GAAAGGCTGG 
TTTTATAG 

(2) INFORMATION FOR SEQ ID NO : 4 : 


AAGAAGAAAC 

TCCACTCTGC 

TCTCATAAAC 


TGCAGAGTCT 

AAAAGGAATA 

AAAAGAAGAA 


60 

120 

180 

182 


60 

120 

180 

188 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10485 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE: 

(A) NAME/KEY: Coding Sequence 

(B) LOCATION: 229... 10482 
(D) OTHER INFORMATION: BRCA2 (OMI1) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 

GGTGGCGCGA GCTTCTGAAA CTAGGCGGCA GAGGCGGAGC C0CTGTGGCA CTGCTGCGCC 
TCTGCTGCGC CTCGGGTGTC TTTTGCGGCG GTGGGTCGCC /^CCGGGAGAA GCGTGAGGGG 
ACAGATTTGT GACCGGCGCG GTTTTTGTCA GCTTACTCCGr GCCAAAAAAG AACTGCACCT 
CTGGAGCGGA CTTATTTAC C AAGCATTGGA GGAATATC^T AGGTAAAA ATG CCT ATT 

Met Pro lie 
1 

GGA TCC AAA GAG AGG CCA ACA TTT TTT AA ATT TTT AAG ACA CGC TGC 
Gly s er Lys Glu Arg Pro Thr Phe Pha/Glu He Phe Lys Thr Arg Cys 
5 10 / 15 

AAC AAA GCA GAT TTA GGA CCA ATA/AGT CTT AAT TGG TTT GAA GAA CTT 

Asn Lys Ala Asp Leu Gly Pro I he Ser Leu Asn Trp Phe Glu Glu Leu 

20 25 / 30 35 

TCT TCA GAA GCT CCA CCC TAT' AAT TCT GAA CCT GCA GAA GAA TCT GAA 

Ser Ser Glu Ala Pro Pro T/r Asn Ser Glu Pro Ala Glu Glu Ser Glu 

40 / 45 50 


CAT AAA AAC AAC AAT 
His Lys Asn Asn Asn 
55 

AAA CCA TCT TAT 
Lys Pro Ser Tyr 
70 


T 


GAA CCA AAC CTA TTT AAA ACT CCA CAA AGG 
no Glu Pro Asn Leu Phe Lys Thr Pro Gin Arg 
60 65 


60 

120 

180 

237 


285 


CAG CTG GCT TCA ACT CCA ATA ATA TTC AAA GAG 
Gin Leu Ala Ser Thr Pro lie lie Phe Lys Glu 
75 80 


333 


381 


429 


477 


45 


CAA GGG CTG A&T CTG CCG CTG TAC CAA TCT CCT GTA AAA GAA TTA GAT 
Gin Gly Leu Thr Leu Pro Leu Tyr Gin Ser Pro Val Lys Glu Leu Asp 
85 / 90 95 


525 


50 


AAA TTC 
Lys Phe 
100 


TTA GAC TTA GGA AGG AAT GTT CCC AAT AGT AGA CAT AAA 
£ys Leu Asp Leu Gly Arg Asn Val Pro Asn Ser Arg His Lys 
105 HO H5 


573 


AGT CtT CGC ACA GTG AAA ACT AAA ATG GAT CAA GCA GAT GAT GTT TCC 

Ser Leu Arg Thr Val Lys Thr Lys Met Asp Gin Ala Asp Asp Val Ser 

120 125 130 

Tj/t CCA CTT CTA AAT TCT TGT CTT AGT GAA AGT CCT GTT GTT CTA CAA 

/ys Pro Leu Leu Asn Ser Cys Leu Ser Glu Ser Pro Val Val Leu Gin 

135 I 40 145 

TGT ACA CAT GTA ACA CCA CAA AGA GAT AAG TCA GTG GTA TGT GGG AGT 

Cys Thr His Val Thr Pro Gin Arg Asp Lys Ser Val Val Cys Glv Ser 

150 155 ISO 


621 


669 


717 


50 


765 



1437 


1485 


AAT GGA GCC CAG ATG GAG AAA ATA CCC CTA TTG CAT ATT TCT TCA TGT 

Asn Gly Ala Gin Met Glu Lys lie Pro Leu Leu His lie Ser Ser Cys 

405 410 415 > 

GAC CAA AAT ATT TCA GAA AAA GAC CTA TTA GAC ACA GAG AAC AAA AGA 15 3 3 

Asp Gin Asn lie Ser Glu Lys Asp Leu Leu Asp Thr Glu Asn Lys^ Arg 

420 425 430 V 435 

AAG AAA GAT TTT CTT ACT TCA GAG AAT TCT TTG CCA CGT ATT TCT AGC 1581 

Lys Lys Asp Phe Leu Thr Ser Glu Asn Ser Leu Pro Arg lie Ser Ser 

440 445 / 450 

CTA CCA AAA TCA GAG AAG CCA TTA AAT GAG GAA ACA GTG GTA AAT AAG 162 9 

Leu Pro Lys Ser Glu Lys Pro Leu Asn Glu Glu Thr/Val Val Asn Lys 

455 460 / 465 

AGA GAT GAA GAG CAG CAT CTT GAA TCT CAT ACA/GAC TGC ATT CTT GCA 167 7 

Arg Asp Glu Glu Gin His Leu Glu Ser His Thr Asp Cys lie Leu Ala 

470 475 / 480 

GTA AAG CAG GCA ATA TCT GGA ACT TCT CCA GTG GCT TCT TCA TTT CAG 172 5 

Val Lys Gin Ala lie Ser Gly Thr Ser Pro Val Ala Ser Ser Phe Gin 

485 490 / 495 

GGT ATC AAA AAG TCT ATA TTC AGA ATA AGA GAA TCA CCT AAA GAG ACT 17 7 3 

Gly lie Lys Lys Ser lie Phe Arg /le Arg Glu Ser Pro Lys Glu Thr 

500 505 / 510 515 

TTC AAT GCA AGT TTT TCA GGT CAT ATG ACT GAT CCA AAC TTT AAA AAA 1821 

Phe Asn Ala Ser Phe Ser Gly /His Met Thr Asp Pro Asn Phe Lys Lys 

520 / 525 530 

GAA ACT GAA GCC TCT GAA KG'! GGA CTG GAA ATA CAT ACT GTT TGC TCA 18 6 9 

Glu Thr Glu Ala Ser GliySer Gly Leu Glu lie His Thr Val Cys Ser 

535 / 540 545 

CAG AAG GAG GAC TCC /TTA TGT CCA AAT TTA ATT GAT AAT GGA AGC TGG 1917 

Gin Lys Glu Asp Ser/ Leu Cys Pro Asn Leu lie Asp Asn Gly Ser Trp 

550 / 555 560 

CCA GCC ACC ACC /ACA CAG AAT TCT GTA GCT TTG AAG AAT GCA GGT TTA 1965 

Pro Ala Thr Thy Thr Gin Asn Ser Val Ala Leu Lys Asn Ala Gly Leu 

565 / 570 575 

ATA TCC ACT /TTG AAA AAG AAA ACA AAT AAG TTT ATT TAT GCT ATA CAT 2 013 

lie Ser Thy Leu Lys Lys Lys Thr Asn Lys Phe lie Tyr Ala lie His 

580 / 585 590 595 

GAT GAA JACK TCT TAT AAA GGA AAA AAA ATA CCG AAA GAC CAA AAA TCA 2061 

Asp Glu / Thr Ser Tyr Lys Gly Lys Lys lie Pro Lys Asp Gin Lys Ser 

/ 600 605 610 

GAA JCTA ATT AAC TGT TCA GCC CAG TTT GAA GCA AAT GCT TTT GAA GCA 210 9 

Glu/Leu lie Asn Cys Ser Ala Gin Phe Glu Ala Asn Ala Phe Glu Ala 

/ 615 620 625 

CfCA CTT ACA TTT GCA AAT GCT GAT TCA GGT TTA TTG CAT TCT TCT GTG 215 7 

Pro Leu Thr Phe Ala Asn Ala Asp Ser Gly Leu Leu His Ser Ser Val 

630 635 640 

AAA AGA AGC TGT TCA CAG AAT GAT TCT GAA GAA CCA ACT TTG TCC TTA 22 05 



Lys Arg Ser 
645 


Cys Ser 


Gin Asn Asp 
650 


Ser Glu 


Glu Pro 
655 


Thr Leu Ser Leu 


ACT AGC TCT 
Thr Ser Ser 
660 


TTT GGG 
Phe Gly 


ACA ATT CTG 
Thr lie Leu 
665 


AGG AAA 
Arg Lys 


TGT TCT 
Cys Ser 
670 


AGA AAT 
Arg Asn 


TGT TCT AAT 
Cys Ser Asn 


AAA TGT AAT 
Lys Cys Asn 


TCT CTG TCA 
Ser Leu Ser 
710 


AAT ACA 
Asn Thr 
680 

AAG GAA 
Lys Glu 
695 

TGC CTG 
Cys Leu 


GTA ATC TCT 
Val lie Ser 


AAA CTA CAG 
Lys Leu Gin 


CAG GAA 
Gin Glu 


CAG GAT 
Gin Asp 
685 

TTA TTT 
Leu Phe 
700 

CAG TGT 
Gin Cys 


CTT GAT 
Leu Asp 


ATT ACC 
He Thr 


GAA AAT 
Glu Xsn 


TAT AAA 
Tyr Lys 


CCA GAA 
p/o Glu 
/ 705 

GAT CCA 
Asp Pro 
720 


GAA GCA 
Glu Ala 
690 

GCT GAT 
Ala Asp 


AAA AGC 
Lys Ser 


AAA AAA GTT 
Lys Lys Val 
725 


TCA GAT 
Ser Asp 


ATA AAA 
lie Lys 
730 


GAG GTC 
Glu Val/ 


,TTG GCT 
Leu Ala 
735 


GCA GCA 
Ala Ala 


TGT CAC 
Cys His 


CCA GTA CAA 
Pro Val Gin 
740 


CAT TCA AAA GTG GAA TAC/AGT GAT ACT GAC TTT CAA TCC 
His Ser Lys Val Glu Tyr Ser Asp Thr Asp Phe Gin Ser 
745 / 750 755 


CAG AAA AGT 
Gin Lys Ser 


CTT TTA TAT GAT CAT/ GAA AAT GCC AGC ACT CTT ATT TTA 

Leu Leu Tyr Asp His Glu Asn Ala Ser Thr Leu lie Leu 

760 / 765 770 


ACT CCT ACT 
Thr Pro Thr 


TCC AAG GAT GTT CTG TCA AAC CTA GTC ATG ATT TCT AGA 
Ser Lys Asp V£U_ Leu Ser Asn Leu Val Met lie Ser Arg 
775 / 780 785 


GGC AAA GAA 
Gly Lys Glu 
790 


TCA TAC 
Ser Tyr 


^A ATG TCA 
^■s Met Ser 
795 


GAC AAG CTC AAA GGT AAC AAT TAT 
Asp Lys Leu Lys Gly Asn Asn Tyr 
800 


GAA TCT GAT 
Glu Ser Asp 
805 


GTT GAA 
Val Glu 


TTA ACC AAA 
Leu Thr Lys 
810 


AAT ATT 
Asn lie 


CCC ATG 
Pro Met 
815 


GAA AAG AAT CAA 
Glu Lys Asn Gin 


GAT GTA TGT 
Asp Val Cys 
820 


TTA AAT GAA AAT TAT AAA AAC GTT 
La Leu Asn Glu Asn Tyr Lys Asn Val 
825 830 


GAG CTG TTG CCA 
Glu Leu Leu Pro 
835 


CCT GAA AAA 
Pro Glu Lys 


TAC ATG AGA GTA GCA TCA CCT TCA AGA AAG GTA CAA TTC 
Tyr Met Arg Val Ala Ser Pro Ser Arg Lys Val Gin Phe 
840 845 850 


AAC CAA AAC 
Asn Gin Asn 


ACA AAT 
Thr Asn 
855 


CTA AGA GTA 
Leu Arg Val 


ATC CAA 
lie Gin 
860 


AAA AAT 
Lys Asn 


CAA GAA GAA ACT 
Gin Glu Glu Thr 
865 


ACT/ TCA ATT 
Thr Ser lie 
/ 870 


TCA AAA 
Ser Lys 


ATA ACT GTC 
lie Thr Val 
875 


AAT CCA 
Asn Pro 


GAC TCT 
Asp Ser 


GAA GAA CTT TTC 
Glu Glu Leu Phe 
880 


'TCA GAC AAT 
Ser Asp Asn 


GAG AAT AAT TTT GTC TTC CAA GTA GCT AAT GAA AGG AAT 
Glu Asn Asn Phe Val Phe Gin Val Ala Asn Glu Arg Asn 
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885 


890 


895 


AAT CTT GCT TTA GGA AAT ACT AAG GAA CTT CAT GAA ACA GAC TTG ACT 
Asn Leu Ala Leu Gly Asn Thr Lys Glu Leu His Glu Thr Asp Leu Thr 
900 905 910 915 


TGT GTA AAC GAA CCC ATT TTC AAG AAC TCT ACC ATG GTT TTA TAT GGA 

Cys Val Asn Glu Pro lie Phe Lys Asn Ser Thr Met Val Leu Tyr GTy 

920 925 93 0/ 

GAC ACA GGT GAT AAA CAA GCA ACC CAA GTG TCA ATT AAA AAA GAT TTG 
Asp Thr Gly Asp Lys Gin Ala Thr Gin Val Ser He Lys Lys/Asp Leu 
935 940 946 

GTT TAT GTT CTT GCA GAG GAG AAC AAA AAT AGT GTA AAG/CAG CAT ATA 

Val Tyr Val Leu Ala Glu Glu Asn Lys Asn Ser Val Lys Gin His lie 

950 955 960 

AAA ATG ACT CTA GGT CAA GAT TTA AAA TCG GAC ATJZ TCC TTG AAT ATA 

Lys Met Thr Leu Gly Gin Asp Leu Lys Ser Asp Lie Ser Leu Asn lie 

965 970 A 75 


GAT AAA ATA CCA GAA AAA AAT AAT GAT TAC ATG AAC AAA TGG GCA GGA 
Asp Lys lie Pro Glu Lys Asn Asn Asp Tyr Diet Asn Lys Trp Ala Gly 
980 985 / 9 9 0 995 


CTC TTA GGT CCA ATT TCA AAT CAC AGT TTT GGA GGT AGC TTC AGA ACA 

Leu Leu Gly Pro lie Ser Asn His Ser/Phe Gly Gly Ser Phe Arg Thr 

1000 /l005 1010 

GCT TCA AAT AAG GAA ATC AAG CTC /TCT GAA CAT AAC ATT AAG AAG AGC 

Ala Ser Asn Lys Glu lie Lys Leiz Ser Glu His Asn lie Lys Lys Ser 

1015 / 1020 1025 


AAA ATG TTC TTC AAA GAT ATT/ GAA GAA CAA TAT CCT ACT AGT TTA GCT 

Lys Met Phe Phe Lys Asp lie Glu Glu Gin Tyr Pro Thr Ser Leu Ala 

1030 / 1035 1040 

TGT GTT GAA ATT GTA AAT ACC TTG GCA TTA GAT AAT CAA AAG AAA CTG 

Cys Val Glu He Val Adn Thr Leu Ala Leu Asp Asn Gin Lys Lys Leu 

1045 / 1050 1055 

AGC AAG CCT CAG TCA ATT AAT ACT GTA TCT GCA CAT TTA CAG AGT AGT 

Ser Lys Pro Gin Ser lie Asn Thr Val Ser Ala His Leu Gin Ser Ser 

1060 / 1065 1070 1075 

GTA GTT GTT TCT GAT TGT AAA AAT AGT CAT ATA ACC CCT CAG ATG TTA 

Val Val Val Ser Asp Cys Lys Asn Ser His lie Thr Pro Gin Met Leu 

/ 1080 1085 1090 

TTT TCC AAG CAG GAT TTT AAT TCA AAC CAT AAT TTA ACA CCT AGC CAA 

Phe Ser Zys Gin Asp Phe Asn Ser Asn His Asn Leu Thr Pro Ser Gin 

/ 1095 1100 1105 

AAG GCA GAA ATT ACA GAA CTT TCT ACT ATA TTA GAA GAA TCA GGA AGT 

Lys >Ala Glu He Thr Glu Leu Ser Thr lie Leu Glu Glu Ser Gly Ser 

/ 1110 1115 1120 


p±G TTT GAA TTT ACT CAG TTT AGA AAA CCA AGC TAC ATA TTG CAG AAG 
Jin Phe Glu Phe Thr Gin Phe Arg Lys Pro Ser Tyr lie Leu Gin Lys 
1125 1130 1135 
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AGT 

ACA 

TTT 

GAA 

GTG 

CCT 

GAA 

AAC 

CAG 

ATG 

ACT 

ATC 

TTA 

Ser 

Thr 

Phe 

Glu 

Val 

Pro 

Glu 

Asn 

Gin 

Met 

Thr 

lie 

Leu 

1140 




1145 




1150 



TCT 

GAG 

GAA 

TGC 

AGA 

GAT 

GCT 

GAT 

CTT 

CAT 

GTC 

ATA 

ATG 

Ser 

Glu 

Glu 

Cys 

Arg 

Asp 

Ala 

Asp 

Leu 

His 

Val 

lie 

Met 




1160 




1165 




TCG 

ATT 

GGT 

CAG 

GTA 

GAC 

AGC 

AGC 

AAG 

CAA 

TTT 

GAA 

GGT 

Ser 

lie 

Gly 

Gin 

Val 

Asp 

Ser 

Ser 

Lys 

Gin 

Phe 

Glu 

Gly 



1175 




1180 





ATT 

AAA 

CGG 

AAG 

TTT 

GCT 

GGC 

CTG 

TTG 

AAA 

AAT 

GAC 

TGT' 

He 

Lys 

Arg 

Lys 

Phe 

Ala 

Gly 

Leu 

Leu 

Lys 

Asn 

Asp 

cys 


1190 




1195 





L^OO 

GCT 

TCT 

GGT 

TAT 

TTA 

ACA 

GAT 

GAA 

AAT 

GAA 

GTG 

GGG 

TTT 

Ala 

Ser 

Gly 

Tyr 

Leu 

Thr 

Asp 

Glu 

Asn 

Glu 

Val 

Ay 

Phe 


1155 


1170/ 

T GAA 
Thr/Val Glu 
11 £ 

/ AAC AAA AGT 


3741 


3789 


3837 


3885 


1205 


1210 


L215 




TAT 

TCT 

GCT 

CAT 

GGC 

ACA 

AAA 

CTG 

AAT 

GTT 

yiCT 

ACT 

GAA 

GCT 

CTG 

CAA 



Tyr 

Ser 

Ala 

His 

Gly 

Thr 

Lys 

Leu 

Asn 

VaY 

Ser 

Thr 

Glu 

Ala 

Leu 

Gin 


25 

1220 




1225 




/ 1230 




1235 

LJ 


AAA 

GCT 

GTG 

AAA 

CTG 

TTT 

AGT 

GAT 

ATT' 

GAG 

AAT 

ATT 

AGT 

GAG 

GAA 

ACT 



Lys 

Ala 

Val 

Lys 

Leu 

Phe 

Ser 

Asp 

I Ye 

Glu 

Asn 

lie 

Ser 

Glu 

Glu 

Thr 






1240 




/ 1245 




1250 


r " 

30 








/ 

f 










TCT 

GCA 

GAG 

GTA 

CAT 

CCA 

ATA 

AGT 

TTA 

TCT 

TCA 

AGT 

AAA 

TGT 

CAT 

GAT 

y* 


Ser 

Ala 

Glu 

Val 

His 

Pro 

lie 

£er 

Leu 

Ser 

Ser 

Ser 

Lys 

Cys 

His 

Asp 


3933 


3981 


4029 


1255 


1260 


1265 


3 5 TCT GTT GTT TCA ATG TTT 
Ser Val Val Ser Met Phe, 
1270 


G ATA GAA AAT CAT AAT GAT AAA ACT GTA 
Lys lie Glu Asn His Asn Asp Lys Thr Val 
1275 1280 


4077 


40 


45 


50 


AGT 

GAA 

AAA 

AAT 

AAT 

yAA 

TGC 

CAA 

CTG 

ATA 

TTA 

CAA 

AAT 

AAT 

ATT 

GAA 

Ser 

Glu 

Lys 

Asn 

Asn/ 

Lys 

Cys 

Gin 

Leu 

lie 

Leu 

Gin 

Asn 

Asn 

lie 

Glu 

1285 



7 

1290 




1295 





ATG 

ACT 

ACT 

GGC/ 

/ACT 

TTT 

GTT 

GAA 

GAA 

ATT 

ACT 

GAA 

AAT 

TAC 

AAG 

AGA 

Met 

Thr 

Thr 

Gl/ 

Thr 

Phe 

Val 

Glu 

Glu 

lie 

Thr 

Glu 

Asn 

Tyr 

Lys 

Arg 

1300 



7 

1305 




1310 




1315 

AAT 

ACT 

GAA/ 

^AAT 

GAA 

GAT 

AAC 

AAA 

TAT 

ACT 

GCT 

GCC 

AGT 

AGA 

AAT 

TCT 

Asn 

Thr 

Glu 

Asn 

Glu 

Asp 

Asn 

Lys 

Tyr 

Thr 

Ala 

Ala 

Ser 

Arg 

Asn 

Ser 



/ 

1320 




1325 




1330 


CAT 

AA(/ 

TTA 

GAA 

TTT 

GAT 

GGC 

AGT 

GAT 

TCA 

AGT 

AAA 

AAT 

GAT 

ACT 

GTT 

His 

Asn 

Leu 

Glu 

Phe 

Asp 

Gly 

Ser 

Asp 

Ser 

Ser 

Lys 

Asn 

Asp 

Thr 

Val 


7 

1335 




1340 




1345 



tgt/ 

/ 

ATT 

CAT 

AAA 

GAT 

GAA 

ACG 

GAC 

TTG 

CTA 

TTT 

ACT 

GAT 

CAG 

CAC 

AAC 

Cys 

lie 

His 

Lys 

Asp 

Glu 

Thr 

Asp 

Leu 

Leu 

Phe 

Thr 

Asp 

Gin 

His 

Asn 


4125 


4173 


4221 


4269 


4317 


1350 


1355 


1360 


ATA TGT CTT AAA TTA TCT GGC CAG TTT ATG AAG GAG GGA AAC ACT CAG 
lie Cys Leu Lys Leu Ser Gly Gin Phe Met Lys Glu Gly Asn Thr Gin 
1365 1370 1375 


4365 


55 


13 


ATT AAA GAA GAT TTG TCA GAT TTA ACT TTT TTG GAA GTT GCG AAA GCT 

He Lys Glu Asp Leu Ser Asp Leu Thr Phe Leu Glu Val Ala Lys Ala 

1380 1385 1390 1395 

CAA GAA GCA TGT CAT GGT AAT ACT TCA AAT AAA GAA CAG TTA ACT OCV 

Gin Glu Ala Cys His Gly Asn Thr Ser Asn Lys Glu Gin Leu Thr Ala 

1400 1405 1410 / 


ACT AAA ACG GAG CAA AAT ATA AAA GAT TTT GAG ACT TCT GAT ACA TTT 
Thr Lys Thr Glu Gin Asn lie Lys Asp Phe Glu Thr Ser Asp/Thr Phe 
1415 1420 142£ 

TTT CAG ACT GCA AGT GGG AAA AAT ATT AGT GTC GCC AAA/GAG TCA TTT 

Phe Gin Thr Ala Ser Gly Lys Asn lie Ser Val Ala Lys Glu Ser Phe 

1430 1435 14^0 

AAT AAA ATT GTA AAT TTC TTT GAT CAG AAA CCA GAA GAA TTG CAT AAC 

Asn Lys lie Val Asn Phe Phe Asp Gin Lys Pro Gau Glu Leu His Asn 

1445 1450 T455 


■ A AGA AAG AAC AAA ATG 

e Arg Lys Asn Lys Met 
0 1475 

T AAA CAC AAA ATA CTG 
1 Lys His Lys lie Leu 
1490 

A CTA GTG ACC TTC CAG 
n Leu Val Thr Phe Gin 
1505 

A CCT ACT CTG TTG GGT 
u Pro Thr Leu Leu Gly 
1520 

T GCA AAG GAA TCT TTG 
e Ala Lys Glu Ser Leu 
1535 

G CAA GGT ACT AGT GAA 
u Gin Gly Thr Ser Glu 
0 1555 

C CTA AAG TAC AGA GAG 
r Leu Lys Tyr Arg Glu 
1570 

C ATT GAG ATC ACA GCT 
r lie Glu lie Thr Ala 
1585 

C AAT AAT GAT AAA AAC 
u Asn Asn Asp Lys Asn 
1600 

_ G CTC TTA AGT GAT AAT 
Leu Val Ser lie Glu Thr Val Val Pro Pro Lys Leu Leu Ser Asp Asn 
1605 1610 1615 


TTA TGT AGA CAA ACT GAA AAT CTC AAA ACA TCA AAA AGT ATC TTT TTG 


56 



5 





Leu 

Cys 

Arg 

Gin 

Thr 

Glu 

Asn 

Leu 

Lys 

Thr 

Ser 

Lys 

Ser 

lie 

Phe 

Leu/ 

1620 




1625 




1630 




162T5 

AAA 

GTT 

AAA 

GTA 

CAT 

GAA 

AAT 

GTA 

GAA 

AAA 

GAA 

ACA 

GCA 

AAA 

ag/ 

/ 

CCT 

Lys 

Val 

Lys 

Val 

His 

Glu 

Asn 

Val 

Glu 

Lys 

Glu 

Thr 

Ala 

Lys 

s4r 

Pro 




1640 




1645 




/ 

1650 


GCA 

ACT 

TGT 

TAC 

ACA 

AAT 

CAG 

TCC 

CCT 

TAT 

TCA 

GTC 

ATT 

GAA 

AAT 

TCA 

Ala 

Thr 

Cys 

Tyr 

Thr 

Asn 

Gin 

Ser 

Pro 

Tyr 

Ser 

Val 

lie/ 

'Glu 

Asn 

Ser 



1655 




1660 




/ 1665 



GCC 

TTA 

GCT 

TTT 

TAC 

ACA 

AGT 

TGT 

AGT 

AGA 

AAA 

act/ 

'TCT 

GTG 

AGT 

CAG 

Ala 

Leu 

Ala 

Phe 

Tyr 

Thr 

Ser 

Cys 

Ser 

Arg 

Lys 

Thr 

Ser 

Val 

Ser 

Gin 


1670 




1675 




/ 1680 




ACT 

TCA 

TTA 

CTT 

GAA 

GCA 

AAA 

AAA 

TGG 

CTT 

AQ A 

GAA 

GGA 

ATA 

TTT 

GAT 

Thr 

Ser 

Leu 

Leu 

Glu 

Ala 

Lys 

Lys 

Trp 

Leu 

Arg 

Glu 

Gly 

lie 

Phe 

Asp 


1685 


1690 


1695 


GGT CAA CCA GAA AGA ATA AAT ACT GCA GAT TAT GTA GGA AAT TAT TTG 
Gly Gin Pro Glu Arg lie Asn Thr Ala/Asp Tyr Val Gly Asn Tyr Leu 
1700 1705 / 1710 1715 


5181 


5229 


5277 


5325 


5373 


'7 

25 

TAT 

GAA 

AAT 

AAT 

TCA 

AAC 

AGT 

ACT, 

/ATA 

GCT 

GAA 

AAT 

GAC 

AAA 

AAT 

CAT 

'-y.v;; 


Tyr 

Glu 

Asn 

Asn 

Ser 

Asn 

Ser 

Th/ 

lie 

Ala 

Glu 

Asn 

Asp 

Lys 

Asn 

His 






1720 



7 

1725 




1730 




CTC 

TCC 

GAA 

AAA 

CAA 

GAT 

hey 

TAT 

TTA 

AGT 

AAC 

AGT 

AGC 

ATG 

TCT 

AAC 

.7; 

30 

Leu 

Ser 

Glu 

Lys 

Gin 

Asp 

T Ur 

Tyr 

Leu 

Ser 

Asn 

Ser 

Ser 

Met 

Ser 

Asn 





1735 



/ 

1740 




1745 



-,r 


AGC 

TAT 

TCC 

TAC 

CAT 

TCT 

GAT 

GAG 

GTA 

TAT 

AAT 

GAT 

TCA 

GGA 

TAT 

CTC 

f “ ' 


Ser 

Tyr 

Ser 

Tyr 

His 

S^r 

Asp 

Glu 

Val 

Tyr 

Asn 

Asp 

Ser 

Gly 

Tyr 

Leu 


35 


1750 


/ 

/ 

1755 




1760 






TCA 

AAA 

AAT 

AAA 

c/t 

GAT 

TCT 

GGT 

ATT 

GAG 

CCA 

GTA 

TTG 

AAG 

AAT 

GTT 

i? 


Ser 

Lys 

Asn 

Lys 

peu 

Asp 

Ser 

Gly 

lie 

Glu 

Pro 

Val 

Leu 

Lys 

Asn 

Val 

1 - 


1765 


/ 

/ 

1770 




1775 





•1,; 

40 

GAA 

GAT 

CAA 

AAA 

AAC 

ACT 

AGT 

TTT 

TCC 

AAA 

GTA 

ATA 

TCC 

AAT 

GTA 

AAA 



Glu 

Asp 

Gin 

/Lys 

Asn 

Thr 

Ser 

Phe 

Ser 

Lys 

Val 

lie 

Ser 

Asn 

Val 

Lys 


5421 


5469 


5517 


5565 


5613 


1780 


1785 


1790 


1795 


45 GAT GCA AAT GCA TAC CCA CAA ACT GTA AAT GAA GAT ATT TGC GTT GAG 
Asp Ala/Asn Ala Tyr Pro Gin Thr Val Asn Glu Asp He Cys Val Glu 
1800 1805 1810 


5661 


GAA GTT GTG ACT AGC TCT TCA CCC TGC AAA AAT AAA AAT GCA GCC ATT 
5 0 Glu /Leu Val Thr Ser Ser Ser Pro Cys Lys Asn Lys Asn Ala Ala lie 
1815 1820 1825 


5709 


55 


AAA 

TTG 

TCC 

ATA 

TCT 

AAT 

AGT 

AAT 

AAT 

TTT 

GAG 

GTA 

GGG 

CCA 

CCT 

GCA 

/Lys 

Leu 

Ser 

lie 

Ser 

Asn 

Ser 

Asn 

Asn 

Phe 

Glu 

Val 

Gly 

Pro 

Pro 

Ala 


1830 




1835 




1840 




TTT 

AGG 

ATA 

GCC 

AGT 

GGT 

AAA 

ATC 

GTT 

TGT 

GTT 

TCA 

CAT 

GAA 

ACA 

ATT 

Phe 

Arg 

lie 

Ala 

Ser 

Gly 

Lys 

lie 

Val 

Cys 

Val 

Ser 

His 

Glu 

Thr 

lie 

1845 




1850 




1855 





AAA 

AAA 

GTG 

AAA 

GAC 

ATA 

TTT 

ACA 

GAC 

AGT 

TTC 

AGT 

AAA 

GTA 

ATT 

AAG 

Lys 

Lys 

Val 

Lys 

Asp 

lie 

Phe 

Thr 

Asp 

Ser 

Phe 

Ser 

Lys 

Val 

lie 

Lys 


5757 


5805 


5853 


57 


o u 


1865 


1870 


1875 


GAA AAC AAC GAG AAT AAA TCA AAA ATT TGC CAA ACG AAA ATT ATG GCA^ 
Glu Asn Asn Glu Asn Lys Sar Lys lie Cys Gin Thr Lys He Met Ala 
1880 1885 1890/ 


GGT TGT TAC GAG GCA TTG GAT GAT TCA GAG GAT ATT CTT CAT XAC TCT 
Gly Cys Tyr Glu Ala Leu Asp Asp Ser Glu Asp lie Leu His/Asn Ser 
1895 1900 ISJoS 


CTA GAT AAT GAT GAA TGT AGC ACG CAT TCA CAT AAG GT^T TTT GCT GAC 

Leu Asp Asn Asp Glu Cys Ser Thr His Ser His Lys VH Phe Ala Asp 

1910 1915 /920 

ATT CAG AGT GAA GAA ATT TTA CAA CAT AAC CAA AAT ATG TCT GGA TTG 

lie Gin Ser Glu Glu lie Leu Gin His Asn GlryAsn Met Ser Gly Leu 

1925 1930 / 193 5 


GAG AAA GTT TCT AAA ATA TCA CCT TGT GAT /GTT AGT TTG GAA ACT TCA 
Glu Lys Val Ser Lys lie Ser Pro Cys Asjp Val Ser Leu Glu Thr Ser 
1940 1945 / 1950 IQ** 


■ CTT CAT AAG TCA GTC TCA TCT 

Leu His Lys Ser Val Ser Ser 
965 1970 

GCA AGT GGA AAA TCT GTC CAG 
Ala Ser Gly Lys Ser Val Gin 
1985 

AGA CAA GTG TTT TCT GAA ATA 
Arg Gin Val Phe Ser Glu lie 
2000 

AAA GTA TTG TTT AAA AGT AAC 
Lys Val Leu Phe Lys Ser Asn 
2 015 

GAA AAT ACT GCT ATA CGT ACT 
Glu Asn Thr Ala lie Arg Thr 
2030 2035 

TTT TCA TAT AAT GTG GTA AAT 
Phe Ser Tyr Asn Val Val Asn 
045 2050 

3CA AGT GGA AAG CAA GTT TCC 
Ha Ser Gly Lys Gin Val Ser 
2065 

\AG GGA GTG TTA GAG GAA TTT 
jys Gly Val Leu Glu Glu Phe 
2080 

GAT TTA ATC AGA ACT GAG CAT AGT CTT CAC TAT TCA CCT ACG TCT AGA 
Asp Leu lie Arg Thr Glu His Ser Leu His Tyr Ser Pro Thr Ser Arg 
2085 2090 2095 


CAA AAT GTA TCA AAA ATA CTT CCT CGT GTT GAT AAG AGA AAC CCA GAG 
Gin Asn Val Ser Lys lie Leu Pro Arg Val Asp Lys Arg Asn Pro Glu 
100 2105 2110 2115 


6573 




25 


30 


35 


CAC 

TGT 

GTA 

AAC 

TCA 

GAA 

ATG 

GAA 

AAA 

ACC 

TGC 

AGT 

AAA 

GAA 

TTT 

AAA 

His 

Cys 

Val 

Asn 

Ser 

Glu 

Met 

GlU 

Lys 

Thr 

Cys 

Ser 

Lys 

Glu 

Phe 

Ly/ 




2120 




2125 




2130 

/ 

TTA 

TCA 

AAT 

AAC 

TTA 

AAT 

GTT 

GAA 

GGT 

GGT 

TCT 

TCA 

GAA 

AAT 

AAT 

CAC 

Leu 

Ser 

Asn 

Asn 

Leu 

Asn 

Val 

Glu 

Gly 

Gly 

Ser 

Ser 

Glu 

Asn 

/Asn 

His 


2135 


2140 


214J 


TCT ATT AAA GTT TCT CCA TAT CTC TCT CAA TTT CAA CAA/GAC AAA CAA 
Ser lie Lys Val Ser Pro Tyr Leu Ser Gin Phe Gin CHn Asp Lys Gin 
2150 2155 2/L60 


CAG 

TTG 

GTA 

TTA 

GGA 

ACC 

AAA 

GTC 

TCA 

CTT 

GTT 

GAG 

AAC 

ATT 

CAT 

GTT 

Gin 

Leu 

Val 

Leu 

Gly 

Thr 

Lys 

Val 

Ser 

Leu 

Val, 

/Glu 

Asn 

lie 

His 

Val 

2165 




2170 




/2175 





TTG 

GGA 

AAA 

GAA 

CAG 

GCT 

TCA 

CCT 

AAA 

AAC/ 

'GTA 

AAA 

ATG 

GAA 

ATT 

GGT 

Leu 

Gly 

Lys 

Glu 

Gin 

Ala 

Ser 

Pro 

Lys 

Asn 

Val 

Lys 

Met 

Glu 

lie 

Gly 

2180 




2185 



/ 

/ 2190 




2195 

AAA 

ACT 

GAA 

ACT 

TTT 

TCT 

GAT 

GTT 

c je4 

GTG 

AAA 

ACA 

AAT 

ATA 

GAA 

GTT 

Lys 

Thr 

Glu 

Thr 

Phe 

Ser 

Asp 

Val 

/Pro 

Val 

Lys 

Thr 

Asn 

lie 

Glu 

Val 




2200 



/ 

2205 




2210 


TGT 

TCT 

ACT 

TAC 

TCC 

AAA 

GAT, 

/TCA 

GAA 

AAC 

TAC 

TTT 

GAA 

ACA 

GAA 

GCA 

Cys 

Ser 

Thr 

Tyr 

Ser 

Lys 

As/ 

Ser 

Glu 

Asn 

Tyr 

Phe 

Glu 

Thr 

Glu 

Ala 



2215 



/ 

2220 




2225 



GTA 

GAA 

ATT 

GCT 

AAA 

GOT 

TTT 

ATG 

GAA 

GAT 

GAT 

GAA 

CTG 

ACA 

GAT 

TCT 

Val 

Glu 

He 

Ala 

Lys 

Ala 

Phe 

Met 

Glu 

Asp 

Asp 

Glu 

Leu 

Thr 

Asp 

Ser 


2230 


j 

/ 

2235 




2240 




AAA 

CTG 

CCA 

AGT 

c/t 

GCC 

ACA 

CAT 

TCT 

CTT 

TTT 

ACA 

TGT 

CCC 

GAA 

AAT 

Lys 

Leu 

Pro 

Ser 

^ His 

Ala 

Thr 

His 

Ser 

Leu 

Phe 

Thr 

Cys 

Pro 

Glu 

Asn 


6621 


6669 


6717 


6765 


6813 


6861 


6909 


6957 


7005 


2245 


2250 


2255 


GAG GAA ATG GTT TTG TCA AAT TCA AGA ATT GGA AAA AGA AGA GGA GAG 
4 0 Glu Glu Met/Val Leu Ser Asn Ser Arg He Gly Lys Arg Arg Gly Glu 
2260 / 2265 2270 2275 


7053 


45 


CCC CTT ATC TTA GTG GGA GAA CCC TCA ATC AAA AGA AAC TTA TTA AAT 
Pro Leg/ lie Leu Val Gly Glu Pro Ser He Lys Arg Asn Leu Leu Asn 
2280 2285 2290 


7101 


GAA /TTT- GAC AGG ATA ATA GAA AAT CAA GAA AAA TCC TTA AAG GCT TCA 
Gly Phe Asp Arg lie lie Glu Asn Gin Glu Lys Ser Leu Lys Ala Ser 
2295 2300 2305 


7149 


AGC ACT CCA GAT GGC ACA ATA AAA GAT CGA AGA TTG TTT ATG CAT 
Lys Ser Thr Pro Asp Gly Thr lie Lys Asp Arg Arg Leu Phe Met His 
2310 2315 2320 


7197 


CAT GTT TCT TTA GAG CCG ATT ACC TGT GTA CCC TTT CGC ACA ACT AAG 
His Val Ser Leu Glu Pro lie Thr Cys Val Pro Phe Arg Thr Thr Lys 
2325 2330 2335 


7245 


GAA CGT CAA GAG ATA CAG AAT CCA AAT TTT ACC GCA CCT GGT CAA GAA 

Glu Arg Gin Glu lie Gin Asn Pro Asn Phe Thr Ala Pro Gly Gin Glu 

2340 2345 2350 2355 


7293 


59 


TTT CTG TCT AAA TCT CAT TTG TAT GAA CAT CTG ACT TTG GAA AAA TCT 

Phe Leu Ser Lys Ser His Leu Tyr Glu His Leu Thr Leu Glu Lys Ser 

2360 2365 2370 

TCA AGC AAT TTA GCA GTT TCA GGA CAT CCA TTT TAT CAA GTT TCT GCy 

Ser Ser Asn Leu Ala Val Ser Gly His Pro Phe Tyr Gin Val Ser Ala 

2375 2380 2385 / 


ACA AGA AAT GAA AAA ATG AGA CAC TTG ATT ACT ACA GGC AGA CCA ACC 

Thr Arg Asn Glu Lys Met Arg His Leu lie Thr Thr Gly Arg Pro Thr 

2390 2395 2400 / 

AAA GTC TTT GTT CCA CCT TTT AAA ACT AAA TCA CAT TTT CAC AGA GTT 
Lys Val Phe Val Pro Pro Phe Lys Thr Lys Ser His Phe /His Arg Val 
2405 2410 2415 7 

GAA CAG TGT GTT AGG AAT ATT AAC TTG GAG GAA AAC /AGA CAA AAG CAA 

Glu Gin Cys Val Arg Asn lie Asn Leu Glu Glu As/ Arg Gin Lys Gin 

2420 2425 2430 / 2435 


AAC ATT GAT GGA CAT GGC TCT GAT GAT AGT AM AAT AAG ATT AAT GAC 

Asn He Asp Gly His Gly Ser Asp Asp Ser Lys Asn Lys lie Asn Asp 

2440 2445 / 2450 

AAT GAG ATT CAT CAG TTT AAC AAA AAC AAC TCC AAT CAA GCA GCA GCT 

Asn Glu lie His Gin Phe Asn Lys Asn Asn Ser Asn Gin Ala Ala Ala 

2455 2460 / 2465 

GTA ACT TTC ACA AAG TGT GAA GAA GAA CCT TTA GAT TTA ATT ACA AGT 

Val Thr Phe Thr Lys Cys Glu Glu >Glu Pro Leu Asp Leu lie Thr Ser 

2470 2475/ 2480 

CTT CAG AAT GCC AGA GAT ATA GAG GAT ATG CGA ATT AAG AAG AAA CAA 

Leu Gin Asn Ala Arg Asp Ile/Gln Asp Met Arg He Lys Lys Lys Gin 

2485 249 / 2495 

AGG CAA CGC GTC TTT CCA /CAG CCA GGC AGT CTG TAT CTT GCA AAA ACA 

Arg Gin Arg Val Phe Pry Gin Pro Gly Ser Leu Tyr Leu Ala Lys Thr 

2500 2505 2510 2515 

TCC ACT CTG CCT CGA/ATC TCT CTG AAA GCA GCA GTA GGA GGC CAA GTT 

Ser Thr Leu Pro Arc? lie Ser Leu Lys Ala Ala Val Gly Gly Gin Val 

2570 2525 2530 

CCC TCT GCG TGT/TCT CAT AAA CAG CTG TAT ACG TAT GGC GTT TCT AAA 

Pro Ser Ala Cyp Ser His Lys Gin Leu Tyr Thr Tyr Gly Val Ser Lys 

2 535 2540 2545 

CAT TGC ATa/aAA ATT AAC AGC AAA AAT GCA GAG TCT TTT CAG TTT CAC 

His Cys I id Lys lie Asn Ser Lys Asn Ala Glu Ser Phe Gin Phe His 

2s/o 2555 2560 

ACT GAA/ GAT TAT TTT GGT AAG GAA AGT TTA TGG ACT GGA AAA GGA ATA 

Thr Gin Asp Tyr Phe Gly Lys Glu Ser Leu Trp Thr Gly Lys Gly lie 

25/5 2570 2575 

CAg/tTG GCT GAT GGT GGA TGG CTC ATA CCC TCC AAT GAT GGA AAG GCT 

Gin Leu Ala Asp Gly Gly Trp Leu lie Pro Ser Asn Asp Gly Lys Ala 

25/80 2585 2590 2595 


GGA AAA GAA GAA TTT TAT AGG GCT CTG TGT GAC ACT CCA GGT GTG GAT 


60 



Gly 

Lys 

Glu 

Glu 

Phe 

Tyr 

Arg 

Ala 

Leu 

Cys 

Asp 

Thr 

Pro 

Gly 

val 

Asp / 





2600 




2605 




2610 

/ 


CCA 

AAG 

CTT 

ATT 

TCT 

AGA 

ATT 

TGG 

GTT 

TAT 

AAT 

CAC 

TAT 

AGA 

TGG 

AT C 

8109 

Pro 

Lys 

Leu 

lie 

Ser 

Arg 

lie 

Trp 

Val 

Tyr 

Asn 

His 

Tyr 

Arg 

Trp 

/Tie 




2615 




2620 




2625 

/ 

/ 



ATA 

TGG 

AAA 

CTG 

GCA 

GCT 

ATG 

GAA 

TGT 

GCC 

TTT 

CCT 

AAG 

GAA 

/TTT 

GCT 

8157 

He 

Trp 

Lys 

Leu 

Ala 

Ala 

Met 

Glu 

Cys 

Ala 

Phe 

Pro 

Lys 

G1 / 

Phe 

Ala 



2630 




2635 




2640 

7 




AAT 

AGA 

TGC 

CTA 

AGC 

CCA 

GAA 

AGG 

GTG 

CTT 

CTT 

CAA 

CTA' 

/ 

AAA 

TAC 

AGA ■ 

8205 

Asn 

Arg 

Cys 

Leu 

Ser 

Pro 

Glu 

Arg 

Val 

Leu 

Leu 

Gin 

L^u 

Lys 

Tyr 

Arg 


2645 




2650 




2655 

/ 

/ 





TAT 

GAT 

ACG 

GAA 

ATT 

GAT 

AGA 

AGC 

AGA 

AGA 

TCG 

GOT 

ATA 

AAA 

AAG 

ATA 

8253 

Tyr 

Asp 

Thr 

Glu 

lie 

Asp 

Arg 

Ser 

Arg 

Arg 

Ser 

/la 

lie 

Lys 

Lys 

lie 


2660 




2665 




2 67 0/ 

/ 



2675 


ATG 

GAA 

AGG 

GAT 

GAC 

ACA 

GCT 

GCA 

AAA 

ACA 

CTT 

GTT 

CTC 

TGT 

GTT 

TCT 

8301 

Met 

Glu 

Arg 

Asp 

Asp 

Thr 

Ala 

Ala 

Lys 

Thr 

/Leu 

Val 

Leu 

Cys 

Val 

Ser 





2680 




2 6 8/ 




2690 



GAC 

ATA 

ATT 

TCA 

TTG 

AGC 

GCA 

AAT 

ATA 

TCT 

GAA 

ACT 

TCT 

AGC 

AAT 

AAA 

8349 

Asp 

lie 

lie 

Ser 

Leu 

Ser 

Ala 

Asn 

lie. 

' Ser 

Glu 

Thr 

Ser 

Ser 

Asn 

Lys 




2695 




2 7 Op 




2705 




ACT 

AGT 

AGT 

GCA 

GAT 

ACC 

CAA 

AAA 

JGTG 

GCC 

ATT 

ATT 

GAA 

CTT 

ACA 

GAT 

8397 

Thr 

Ser 

Ser 

Ala 

Asp 

Thr 

Gin 

Lys/ 

val 

Ala 

lie 

lie 

Glu 

Leu 

Thr 

Asp 



2710 




271/5 




2720 





GGG 

TGG 

TAT 

GCT 

GTT 

AAG 

GCC 

/CAG 

TTA 

GAT 

CCT 

CCC 

CTC 

TTA 

GCT 

GTC 

8445 

Gly 

Trp 

Tyr 

Ala 

Val 

Lys 

Ala/ 

Gin 

Leu 

Asp 

Pro 

Pro 

Leu 

Leu 

Ala 

Val 


2725 




2110 




2735 






TTA 

AAG 

AAT 

GGC 

AGA 

CTGj 

'ACA 

GTT 

GGT 

CAG 

AAG 

ATT 

ATT 

CTT 

CAT 

GGA 

8493 

Leu 

Lys 

Asn 

Gly 

Arg 

Le/ 

Thr 

Val 

Gly 

Gin 

Lys 

lie 

lie 

Leu 

His 

Gly 


2740 




zils 




2750 




2755 


GCA 

GAA 

CTG 

GTG 

GGC/ 

HCT 

CCT 

GAT 

GCC 

TGT 

ACA 

CCT 

CTT 

GAA 

GCC 

CCA 

8541 

Ala 

Glu 

Leu 

Val 

Gly 

Ser 

Pro 

Asp 

Ala 

Cys 

Thr 

Pro 

Leu 

Glu 

Ala 

Pro 





2V60 




2765 




2770 



GAA 

TCT 

CTT 

ATG/ 

'TTA 

AAG 

ATT 

TCT 

GCT 

AAC 

AGT 

ACT 

CGG 

CCT 

GCT 

CGC 

8589 

Glu 

Ser 

Leu 

Met 

Leu 

Lys 

lie 

Ser 

Ala 

Asn 

Ser 

Thr 

Arg 

Pro 

Ala 

Arg 




27/75 




2780 




2785 




TGG 

TAT 

ACC; 

/aaa 

CTT 

GGA 

TTC 

TTT 

CCT 

GAC 

CCT 

AGA 

CCT 

TTT 

CCT 

CTG 

8637 

Trp 

Tyr 

Th/ 

Lys 

Leu 

Gly 

Phe 

Phe 

Pro 

Asp 

Pro 

Arg 

Pro 

Phe 

Pro 

Leu 



2190 




2795 




2800 





CCC 

TTA, 

/tca 

TCG 

CTT 

TTC 

AGT 

GAT 

GGA 

GGA 

AAT 

GTT 

GGT 

TGT 

GTT 

GAT 

8685 

Pro 

Lei/ 

Ser 

Ser 

Leu 

Phe 

Ser 

Asp 

Gly 

Gly 

Asn 

Val 

Gly 

Cys 

Val 

Asp 


2 8 or 5 




2810 




2815 






GTA 

/ATT 

ATT 

CAA 

AGA 

GCA 

TAC 

CCT 

ATA 

CAG 

TGG 

ATG 

GAG 

AAG 

ACA 

TCA 

8733 

Val/ 

lie 

lie 

Gin 

Arg 

Ala 

Tyr 

Pro 

lie 

Gin 

Trp 

Met 

Glu 

Lys 

Thr 

Ser 


2 82/0 




2825 




2830 




2835 


yrcT 

GGA 

TTA 

TAC 

ATA 

TTT 

CGC 

AAT 

GAA 

AGA 

GAG 

GAA 

GAA 

AAG 

GAA 

GCA 

8781 

/ Ser 

Gly 

Leu 

Tyr 

lie 

Phe 

Arg 

Asn 

Glu 

Arg 

Glu 

Glu 

Glu 

Lys 

Glu 

Ala 




2840 


2845 


2850 


GCA AAA TAT GTG GAG GCC CAA CAA AAG AGA CTA GAA GCC TTA TTC ACT 
Ala Lys Tyr Val Glu Ala Gin Gin Lys Arg Leu Glu Ala Leu Phe Thr ■ 
2855 2860 2865 / 


AAA ATT CAG GAG GAA TTT GAA GAA CAT GAA GAA AAC ACA ACA AAA/CCA 

Lys lie Gin Glu Glu Phe Glu Glu His Glu Glu Asn Thr Thr Lys Pro 

2870 2875 2880 7 

TAT TTA CCA TCA CGT GCA CTA ACA AGA CAG CAA GTT CGT GOT TTG CAA 

Tyr Leu Pro Ser Arg Ala Leu Thr Arg Gin Gin Val Arg Ala Leu Gin 

2885 2890 2895 / 

GAT GGT GCA GAG CTT TAT GAA GCA GTG AAG AAT GCA GCA GAC CCA GCT 
Asp Gly Ala Glu Leu Tyr Glu Ala Val Lys Asn Ala/Ala Asp Pro Ala 
2900 2905 2910 / 2915 

TAC CTT GAG GGT TAT TTC AGT GAA GAG CAG TTA /AGA GCC TTG AAT AAT 

Tyr Leu Glu Gly Tyr Phe Ser Glu Glu Gin L eyC Arg Ala Leu Asn Asn 

2920 2925 / 2930 


CAC AGG CAA ATG TTG AAT GAT AAG AAA CAA/ GCT CAG ATC CAG TTG GAA 

His Arg Gin Met Leu Asn Asp Lys Lys GVn Ala Gin lie Gin Leu Glu 

2935 2940 / 2945 

ATT AGG AAG GCC ATG GAA TCT GCT GAfi CAA AAG GAA CAA GGT TTA TCA 

lie Arg Lys Ala Met Glu Ser Ala G4u Gin Lys Glu Gin Gly Leu Ser 

2950 2955 / 2960 


AGG GAT GTC ACA ACC GTG TGG AAG TTG CGT ATT GTA AGC TAT TCA AAA 

Arg Asp Val Thr Thr Val Trp Lys Leu Arg lie Val Ser Tyr Ser Lys 

2965 297 0 / 2975 

AAA GAA AAA GAT TCA GTT ATA CTG AGT ATT TGG CGT CCA TCA TCA GAT 

Lys Glu Lys Asp Ser Val /fie Leu Ser lie Trp Arg Pro Ser Ser Asp 

2980 2985/ 2990 2995 

TTA TAT TCT CTG TTA ACA GAA GGA AAG AGA TAC AGA ATT TAT CAT CTT 

Leu Tyr Ser Leu Leu /Thr Glu Gly Lys Arg Tyr Arg lie Tyr His Leu 

3 0 Oy 3005 3010 

GCA ACT TCA AAA TCT AAA AGT AAA TCT GAA AGA GCT AAC ATA CAG TTA 

Ala Thr Ser Lys /Ser Lys Ser Lys Ser Glu Arg Ala Asn lie Gin Leu 

3013 3020 3025 

GCA GCG ACA AAA AAA ACT CAG TAT CAA CAA CTA CCG GTT TCA GAT GAA 

Ala Ala Thr /Lys Lys Thr Gin Tyr Gin Gin Leu Pro Val Ser Asp Glu 

303 O' 3035 3040 

ATT TTA TTT CAG ATT TAC CAG CCA CGG GAG CCC CTT CAC TTC AGC AAA 

He Leu Phe Gin lie Tyr Gin Pro Arg Glu Pro Leu His Phe Ser Lys 

3045/ 3050 3055 

TTT TTA GAT CCA GAC TTT CAG CCA TCT TGT TCT GAG GTG GAC CTA ATA 

Phe Leu Asp Pro Asp Phe Gin Pro Ser Cys Ser Glu Val Asp Leu lie 

3060 / 3065 3070 3075 


GGA TTT GTC GTT TCT GTT GTG AAA AAA ACA GGA CTT GCC CCT TTC GTC 
Giy phe Val Val Ser Val Val Lys Lys Thr Gly Leu Ala Pro Phe Val 
/ 3080 3085 3090 


62 


9549 


TAT TTG TCA GAC GAA TGT TAC AAT TTA CTG GCA ATA AAG TTT TGG ATA 

Tyr Leu Ser Asp Glu Cys Tyr Asn Leu Leu Ala lie Lys Phe Trp lie/ 

3095 3100 3105 / 

GAC CTT AAT GAG GAC ATT ATT AAG CCT CAT ATG TTA ATT GCT GCy AGC 

Asp Leu Asn Glu Asp lie lie Lys Pro His Met Leu lie Ala Ala Ser 

3110 3115 3120 / 


AAC CTC CAG TGG CGA CCA GAA TCC AAA TCA GGC CTT CTT ACT TTA TTT 

Asn Leu Gin Trp Arg Pro Glu Ser Lys Ser Gly Leu Leu Tnr Leu Phe 

3125 3130 3135 / 

GCT GGA GAT TTT TCT GTG TTT TCT GCT AGT CCA AAA GAG GGC CAC TTT 

Ala Gly Asp Phe Ser Val Phe Ser Ala Ser Pro Lys/Glu Gly His Phe 

3140 3145 3150 / 3155 


CAA GAG ACA TTC AAC AAA ATG AAA AAT ACT GTT yGAG AAT ATT GAC ATA 

Gin Glu Thr Phe Asn Lys Met Lys Asn Thr Val/ Glu Asn lie Asp He 

3160 3165 7 3170 

CTT TGC AAT GAA GCA GAA AAC AAG CTT ATg/cAT ATA CTG CAT GCA AAT 

Leu Cys Asn Glu Ala Glu Asn Lys Leu Met His lie Leu His Ala Asn 

3175 3180 / 3185 

GAT CCC AAG TGG TCC ACC CCA ACT AAN GAC TGT ACT TCA GGG CCG TAC 

Asp Pro Lys Trp Ser Thr Pro Thr Lys Asp Cys Thr Ser Gly Pro Tyr 

3190 3195 / 3200 

ACT GCT CAA ATC ATT CCT GGT AGA GGA AAC AAG CTT CTG ATG TCT TCT 

Thr Ala Gin lie lie Pro Gly Tjar Gly Asn Lys Leu Leu Met Ser Ser 

3205 3210 / 3215 

CCT AAT TGT GAG ATA TAT Ta/ CAA AGT CCT TTA TCA CTT TGT ATG GCC 

Pro Asn Cys Glu lie Tyr Tyr Gin Ser Pro Leu Ser Leu Cys Met Ala 

3220 3225 f 3230 3235 

AAA AGG AAG TCT GTT TGG ACA CCT GTC TCA GCC CAG ATG ACT TCA AAG 

Lys Arg Lys Ser Val sd r Thr Pro Val Ser Ala Gin Met Thr Ser Lys 

3240 / 3245 3250 

TCT TGT AAA GGG GAG AAA GAG ATT GAT GAC CAA AAG AAC TGC AAA AAG 

Ser Cys Lys Gly Glu Lys Glu lie Asp Asp Gin Lys Asn Cys Lys Lys 

3255 / 3260 3265 

AGA AGA GCC TTG GAT TTC TTG AGT AGA CTG CCT TTA CCT CCA CCT GTT 

Arg Arg Ala hdu Asp Phe Leu Ser Arg Leu Pro Leu Pro Pro Pro Val 

3270 / 3275 3280 

AGT CCC ATJ TGT ACA TTT GTT TCT CCG GCT GCA CAG AAG GCA TTT CAG 

Ser Pro lie Cys Thr Phe Val Ser Pro Ala Ala Gin Lys Ala Phe Gin 

3285 / 3290 3295 


CCA CCA/ AGG AGT TGT GGC ACC AAA TAC GAA ACA CCC ATA AAG AAA AAA 
Pro Pr<6 Arg Ser Cys Gly Thr Lys Tyr Glu Thr Pro lie Lys Lys Lys 
3300 / 3305 3310 3315 


GAA /CTG AAT TCT CCT CAG ATG ACT CCA TTT AAA AAA TTC AAT GAA ATT 
Glu/ Leu Asn Ser Pro Gin Met Thr Pro Phe Lys Lys Phe Asn Glu lie 
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TCT 

CTT 

TTG 

GAA 

AGT 

AAT 

TCA 

ATA 

GCT 

GAC 

GAA 

GAA 

CTT 

GCA 

TTG 

ATA 

V0269 

Ser 

Leu 

Leu 

Glu 

Ser 

Asn 

Ser 

lie 

Ala 

Asp 

Glu 

Glu 

Leu 

Ala 

Leu 

lie 

/ 



3335 




3340 




3345 


/ 


AAT 

ACC 

CAA 

GCT 

CTT 

TTG 

TCT 

GGT 

TCA 

ACA 

GGA 

GAA 

AAA 

CAA 

TTT 

a/a 

10317 

Asn 

Thr 

Gin 

Ala 

Leu 

Leu 

Ser 

Gly 

Ser 

Thr 

Gly 

Glu 

Lys 

Gin 

Phe 

/lie 



3350 




3355 




3360 


/ 



TCT 

GTC 

AGT 

GAA 

TCC 

ACT 

AGG 

ACT 

GCT 

CCC 

ACC 

AGT 

TCA 

GAA 

/GAT 

TAT 

10365 

Ser 

Val 

Ser 

Glu 

Ser 

Thr 

Arg 

Thr 

Ala 

Pro 

Thr 

Ser 

Ser 

Gl/ 

Asp 

Tyr 


3365 




3370 




3375 


/ 




CTC 

AGA 

CTG 

AAA 

CGA 

CGT 

TGT 

ACT 

ACA 

TCT 

CTG 

ATC 

AAA 

GAA 

CAG 

GAG 

10413 

Leu 

Arg 

Leu 

Lys 

Arg 

Arg 

Cys 

Thr 

Thr 

Ser 

Leu 

lie 

Ifys 

Glu 

Gin 

Glu 


3380 




3385 




3390 

/ 

/ 


3395 


AGT 

TCC 

CAG 

GCC 

AGT 

ACG 

GAA 

GAA 

TGT 

GAG 

AAA 

AAT 

AAG 

CAG 

GAC 

ACA 

10461 

Ser 

Ser 

Gin 

Ala 

Ser 

Thr 

Glu 

Glu 

Cys 

Glu 

Lys/ 

^Asn 

Lys 

Gin 

Asp 

Thr 





3400 




3405 

/ 



3410 



ATT 

ACA 

ACT 

AAA 

AAA 

TAT 

ATC 

TAA 



/ 






10485 

He 

Thr 

Thr 

Lys 

Lys 

Tyr 

lie 



/ 










3415 






/ 










(2) 

INFORMATION FOR SEQ IT 

NO : ! 

5 : 








(i) SEQUENCE CHARACTERISE 

CCS : 











(A) 

LENGTH : 

3418 

l amine/ acids 










(B) 

TYPE : amino 

acid / 












(C) 

STRANDEDNESS 

! : s: 

jungle 











(D) 

TOPOLOGY: linear 











(ii) MOLECULE 

TYPE 

y protein 










(v) FRAGMENT TYPE/ 

internal 










(xi ) SEQUENCE 

DESCRIPTION 

: SEQ ID 

NO;i 

5 : 






Met 

Pro 

lie 

Gly 

Ser. 

/Lys 

Glu 

Arg 

Pro 

Thr 

Phe 

Phe 

Glu 

lie 

Phe 

Lys 


1 




5/ 





10 





15 



Thr 

Arg 

Cys 

Asn 

Lys 

Ala 

Asp 

Leu 

Gly 

Pro 

lie 

Ser 

Leu 

Asn 

Trp 

Phe 





20 

/ 




25 





30 




Glu 

Glu 

Leu 

Ser, 

/Ser 

Glu 

Ala 

Pro 

Pro 

Tyr 

Asn 

Ser 

Glu 

Pro 

Ala 

Glu 




35 

7 




40 





45 





Glu 

Ser 

Glu 

HYs 

Lys 

Asn 

Asn 

Asn 

Tyr 

Glu 

Pro 

Asn 

Leu 

Phe 

Lys 

Thr 



50 


/ 



55 





60 






Pro 

Gin 

Arg 

/Lys 

Pro 

Ser 

Tyr 

Asn 

Gin 

Leu 

Ala 

Ser 

Thr 

Pro 

lie 

lie 


65 


/ 



70 





75 





80 


Phe 

Lys 

G \L 

Gin 

Gly 

Leu 

Thr 

Leu 

Pro 

Leu 

Tyr 

Gin 

Ser 

Pro 

Val 

Lys 




7 


85 





90 





95 



Glu 

Leu 

Asp 

Lys 

Phe 

Lys 

Leu 

Asp 

Leu 

Gly 

Arg 

Asn 

Val 

Pro 

Asn 

Ser 



> 

/ 

100 





105 





110 




Arg 

Hi/ 

Lys 

Ser 

Leu 

Arg 

Thr 

Val 

Lys 

Thr 

Lys 

Met 

Asp 

Gin 

Ala 

Asp 



/ 

115 





120 





125 





Asp 

yal 

Ser 

Cys 

Pro 

Leu 

Leu 

Asn 

Ser 

Cys 

Leu 

Ser 

Glu 

Ser 

Pro 

Val 



/130 





135 





140 






vay 

Leu 

Gin 

Cys 

Thr 

His 

Val 

Thr 

Pro 

Gin 

Arg 

Asp 

Lys 

Ser 

Val 

Val 







150 





155 





160 


c/s 

Gly 

Ser 

Leu 

Phe 

His 

Thr 

Pro 

Lys 

Phe 

Val 

Lys 

Gly 

Arg 

Gin 

Thr 


r 




165 





170 





175 



/Pro 

Lys 

His 

lie 

Ser 

Glu 

Ser 

Leu 

Gly Ala 

Glu 

Val 

Asp 

Pro 

Asp 

Met 




0 



10 


15 



35 


40 


45 


50 


55 


60 





180 





185 





190 



Ser 

Trp 

Ser 

195 

Ser 

Ser 

Leu 

Ala 

Thr 

200 

Pro 

Pro 

Thr 

Leu 

Ser 

205 

Ser 

Thr 

va y 

Leu 

lie 

210 

Val 

Arg 

Asn 

Glu 

Glu 

215 

Ala 

Ser 

Glu 

Thr 

Val 

220 

Phe 

Pro 

His 

/ 

/sp 

Thr 

225 

Thr 

Ala 

Asn 

Val 

Lys 

230 

Ser 

Tyr 

Phe 

Ser 

Asn 

235 

His 

Asp 

Glu 

Ser 

Leu 

240 

LyS 

Lys 

Asn 

Asp 

Arg 

245 

Phe 

lie 

Ala 

Ser 

Val 

250 

Thr 

Asp 

Ser 

Glu 

/ 

/Asn 

255 

Thr 

Asn 

Gin 

Arg 

Glu 

260 

Ala 

Ala 

Ser 

His 

Gly 

265 

Phe 

Gly 

Lys 

Thr 

set 
21 0 

Gly 

Asn 

Ser 

Phe 

Lys 

275 

Val 

Asn 

Ser 

Cys 

Lys 

280 

Asp 

His 

lie 

Gly 

Lys/ 

28,6 

'Ser 

Met 

Pro 

Asn 

Val 

290 

Leu 

Glu 

Asp 

Glu 

Val 

295 

Tyr 

Glu 

Thr 

Val 

Val 

300 

Afep 

Thr 

Ser 

Glu 

Glu 

305 

Asp 

Ser 

Phe 

Ser 

Leu 

310 

Cys 

Phe 

Ser 

Lys 

Cys 

315 

Ard 

Thr 

Lys 

Asn 

Leu 

320 

Gin 

Lys 

Val 

Arg 

Thr 

325 

Ser 

Lys 

Thr 

Arg 

Lys 

330 

Lys 

/ 

/le 

Phe 

His 

Glu 

335 

Ala 

Asn 

Ala 

Asp 

Glu 

340 

Cys 

Glu 

Lys 

Ser 

Lys 

345 

Asn 

Gl/h 

Val 

Lys 

Glu 

350 

Lys 

Tyr 

Ser 

Phe 

Val 

355 

Ser 

Glu 

Val 

Glu 

Pro 

360 

Asn 

Asp 

/Thr 

Asp 

Pro 

365 

Leu 

Asp 

Ser 

Asn 

Val 

370 

Ala 

His 

Gin 

Lys 

Pro 

375 

Phe 

Glu 

Sdr 

Gly 

Ser 

380 

Asp 

Lys 

lie 

Ser 

Lys 

385 

Glu 

Val 

Val 

Pro 

Ser 

390 

Leu 

Ala 

Cysy 

4lu 

Trp 

395 

Ser 

Gin 

Leu 

Thr 

Leu 

400 

Ser 

Gly 

Leu 

Asn 

Gly 

405 

Ala 

Gin 

Met 

g/u 

Lys 

410 

lie 

Pro 

Leu 

Leu 

His 

415 

lie 

Ser 

Ser 

Cys 

Asp 

420 

Gin 

Asn 

lie 

Ser/ 

"Glu 

425 

Lys 

Asp 

Leu 

Leu 

Asp 

430 

Thr 

Glu 

Asn 

Lys 

Arg 

435 

Lys 

Lys 

Asp 

Phe 

lAu 
y44 0 

Thr 

Ser 

Glu 

Asn 

Ser 

445 

Leu 

Pro 

Arg 

lie 

Ser 

450 

Ser 

Leu 

Pro 

Lys 

Ser/ 
4 SB 

'Glu 

Lys 

Pro 

Leu 

Asn 

460 

Glu 

Glu 

Thr 

Val 

Val 

465 

Asn 

Lys 

Arg 

Asp 

Glu 

470 

g/u 

Gin 

His 

Leu 

Glu 

475 

Ser 

His 

Thr 

Asp 

Cys 

480 

lie 

Leu 

Ala 

Val 

Lys 

485 

Glry 

'Ala 

He 

Ser 

Gly 

490 

Thr 

Ser 

Pro 

Val 

Ala 

495 

Ser 

Ser 

Phe 

Gin 

Gly 

500 

lie 

LVs 

Lys 

Ser 

lie 

505 

Phe 

Arg 

lie 

Arg 

Glu 

510 

Ser 

Pro 

Lys 

Glu 

Thr 

515 

Phe 

Asn 

/ 

/Ala 

Ser 

Phe 

520 

Ser 

Gly 

His 

Met 

Thr 

525 

Asp 

Pro 

Asn 

Phe 

Lys 

530 

Lys 

Glu 

Th t 

Glu 

Ala 

535 

Ser 

Glu 

Ser 

Gly 

Leu 

540 

Glu 

lie 

His 

Thr 

Val 

545 

Cys 

Ser 

Gin 

iys 

Glu 

550 

Asp 

Ser 

Leu 

Cys 

Pro 

555 

Asn 

Leu 

lie 

Asp 

Asn 

560 

Gly 

Ser 

Trp 

Prc/ 

Ala 

565 

Thr 

Thr 

Thr 

Gin 

Asn 

570 

Ser 

Val 

Ala 

Leu 

Lys 

575 

Asn 

Ala 

Gly 

Leu 

me 

y5 80 

Ser 

Thr 

Leu 

Lys 

Lys 

585 

Lys 

Thr 

Asn 

Lys 

Phe 

590 

lie 

Tyr 

Ala 

lie 

His j 
593 

'Asp 

Glu 

Thr 

Ser 

Tyr 

600 

Lys 

Gly 

Lys 

Lys 

lie 

605 

Pro 

Lys 

Asp 

Gin 

Lys 

610 

Sear 

Glu 

Leu 

lie 

Asn 

615 

Cys 

Ser 

Ala 

Gin 

Phe 

620 

Glu 

Ala 

Asn 

Ala 

Phe 

625 

Glu 

/ 

Ala 

Pro 

Leu 

Thr 

630 

Phe 

Ala 

Asn 

Ala 

Asp 

635 

Ser 

Gly 

Leu 

Leu 

His 

640 

Ser 

Ser 

Val 

Lys 

Arg 

645 

Ser 

Cys 

Ser 

Gin 

Asn 

650 

Asp 

Ser 

Glu 

Glu 

Pro 

655 

Thr 

Leu 

sir 

Leu 

Thr 

660 

Ser 

Ser 

Phe 

Gly 

Thr 

665 

lie 

Leu 

Arg 

Lys 

Cys 

670 

Ser 

Arg 
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9 


Asn Glu Thr Cys Ser Asn Asn Thr Val lie Ser Gin Asp Leu Asp Tyr/ 
675 680 685 / 

Lys Glu Ala Lys Cys Asn Lys Glu Lys Leu Gin Leu Phe lie Thr Fro 

690 695 700 / 

Glu Ala Asp Ser Leu Ser Cys Leu Gin Glu Gly Gin Cys Glu Ash Asp 

705 710 715 / 720 

Pro Lys Ser Lys Lys Val Ser Asp lie Lys Glu Glu Val Leu/Ala Ala 

725 730 / 735 

Ala Cys His Pro Val Gin His Ser Lys Val Glu Tyr Ser Asp Thr Asp 
740 745 /l 5 0 

Phe Gin Ser Gin Lys Ser Leu Leu Tyr Asp His Glu Asn Ala Ser Thr 

755 760 iAb 

Leu lie Leu Thr Pro Thr Ser Lys Asp Val Leu Ser/Asn Leu Val Met 

770 775 7 8J0 

lie Ser Arg Gly Lys Glu Ser Tyr Lys Met Ser Asp Lys Leu Lys Gly 

785 790 795 / 800 

Asn Asn Tyr Glu Ser Asp Val Glu Leu Thr Lys/ Asn lie Pro Met Glu 

805 810 / 815 

Lys Asn Gin Asp Val Cys Ala Leu Asn Glu Ksn Tyr Lys Asn Val Glu 
820 825 / 830 

Leu Leu Pro Pro Glu Lys Tyr Met Arg Val Ala Ser Pro Ser Arg Lys 
835 840 / 845 

Val Gin Phe Asn Gin Asn Thr Asn Leu /Arg Val lie Gin Lys Asn Gin 
850 855 / 860 

Glu Glu Thr Thr Ser lie Ser Lys lie Thr Val Asn Pro Asp Ser Glu 

865 870 / 875 880 

Glu Leu Phe Ser Asp Asn Glu AsiyAsn Phe Val Phe Gin Val Ala Asn 

885 / 890 895 

Glu Arg Asn Asn Leu Ala Leu Gly Asn Thr Lys Glu Leu His Glu Thr 

900 / 905 910 

Asp Leu Thr Cys Val Asn Glu/ Pro lie Phe Lys Asn Ser Thr Met Val 
915 / 920 925 

Leu Tyr Gly Asp Thr Gly Asp Lys Gin Ala Thr Gin Val Ser lie Lys 
930 /93 5 940 

Lys Asp Leu Val Tyr Vay Leu Ala Glu Glu Asn Lys Asn Ser Val Lys 

945 95/0 955 960 

Gin His He Lys Met Tnr Leu Gly Gin Asp Leu Lys Ser Asp lie Ser 

965 / 970 975 

Leu Asn lie Asp Lys/ lie Pro Glu Lys Asn Asn Asp Tyr Met Asn Lys 

980 / 985 990 

Trp Ala Gly Leu Leu Gly Pro lie Ser Asn His Ser Phe Gly Gly Ser 

995 / 1000 1005 

Phe Arg Thr Ala/ Ser Asn Lys Glu lie Lys Leu Ser Glu His Asn He 

1010 / 1015 1020 

Lys Lys Ser Lys Met Phe Phe Lys Asp lie Glu Glu Gin Tyr Pro Thr 

1025 / 1030 1035 104 

Ser Leu Ala/ Cys Val Glu lie Val Asn Thr Leu Ala Leu Asp Asn Gin 

/ 1045 1050 1055 

Lys Lys hpu Ser Lys Pro Gin Ser lie Asn Thr Val Ser Ala His Leu 

/ 1060 1065 1070 

Gin Ser /Ser Val Val Val Ser Asp Cys Lys Asn Ser His lie Thr Pro 

/ 1075 1080 1085 

Gin Mec Leu Phe Ser Lys Gin Asp Phe Asn Ser Asn His Asn Leu Thr 

ljb90 1095 1100 

Pro Sser Gin Lys Ala Glu lie Thr Glu Leu Ser Thr He Leu Glu Glu 

1103 1110 1115 112 

Sey Gly Ser Gin phe Glu Phe Thr Gin Phe Arg Lys Pro Ser Tyr lie 

/ 1125 1130 1135 

Lpu Gin Lys Ser Thr Phe Glu Val Pro Glu Asn Gin Met Thr lie Leu 

/ 1140 1145 1150 

/Lys Thr Thr Ser Glu Glu Cys Arg Asp Ala Asp Leu His Val lie Met 
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Phe Glu G 



1155 1160 1165 

Asn Ala Pro Ser lie Gly Gin Val Asp Ser Ser Lys Gin 
1170 1175 1180 

Thr Val Glu lie Lys Arg Lys Phe Ala Gly Leu Leu Lys Asn Asp yfcys 
1185 1190 1195 / 120 

Asn Lys Ser Ala Ser Gly Tyr Leu Thr Asp Glu Asn Glu Val OXY Phe 
1205 1210 /215 

Arg Gly Phe Tyr Ser Ala His Gly Thr Lys Leu Asn Val Ser/Thr Glu 
1220 1225 1ZS0 

Ala Leu Gin Lys Ala Val Lys Leu Phe Ser Asp lie Glu ^sn lie Ser 
1235 1240 124£ 

Glu Glu Thr Ser Ala Glu Val His Pro lie Ser Leu Se/ Ser Ser Lys 
1250 1255 1260 

Cys His Asp Ser Val Val Ser Met Phe Lys lie Glu Xsn His Asn Asp 

1265 1270 1275 / 128 

Lys Thr Val Ser Glu Lys Asn Asn Lys Cys Gin Leu lie Leu Gin Asn 

1285 1290 / 1295 

Asn lie Glu Met Thr Thr Gly Thr Phe Val Glu /Glu lie Thr Glu Asn 
1300 1305 / 1310 

Tyr Lys Arg Asn Thr Glu Asn Glu Asp Asn Ly4 Tyr Thr Ala Ala Ser 

1315 1320 / 1325 

Arg Asn Ser His Asn Leu Glu Phe Asp Gly /Ser Asp Ser Ser Lys Asn 

1330 1335 / 1340 

Asp Thr Val Cys lie His Lys Asp Glu Tlar Asp Leu Leu Phe Thr Asp 

1345 1350 / 1355 136 

Gin His Asn lie Cys Leu Lys Leu SerVGly Gin Phe Met Lys Glu Gly 

1365 / 1370 1375 

Asn Thr Gin lie Lys Glu Asp Leu Her Asp Leu Thr Phe Leu Glu Val 
1380 JL3 8 5 1390 

Ala Lys Ala Gin Glu Ala Cys His/Gly Asn Thr Ser Asn Lys Glu Gin 

1395 iy)0 1405 

Leu Thr Ala Thr Lys Thr Glu Gin Asn lie Lys Asp Phe Glu Thr Ser 

1410 1415/ 1420 

Asp Thr Phe Phe Gin Thr Ala/ Ser Gly Lys Asn lie Ser Val Ala Lys 

1425 1430 / 1435 144 

Glu Ser Phe Asn Lys lie v/l Asn Phe Phe Asp Gin Lys Pro Glu Glu 

1445 / 1450 1455 

Leu His Asn Phe Ser Leu/Asn Ser Glu Leu His Ser Asp lie Arg Lys 
1460 / 1465 1470 

Asn Lys Met Asp lie Leui Ser Tyr Glu Glu Thr Asp lie Val Lys His 

1475 / 1480 1485 

Lys lie Leu Lys Glu /Ser Val Pro Val Gly Thr Gly Asn Gin Leu Val 

1490 / 1495 1500 

Thr Phe Gin Gly Gl/n Pro Glu Arg Asp Glu Lys lie Lys Glu Pro Thr 

1505 / 1510 1515 152 

Leu Leu Gly Phe /His Thr Ala Ser Gly Lys Lys Val Lys lie Ala Lys 

1525 1530 1535 

Glu Ser Leu As£ Lys Val Lys Asn Leu Phe Asp Glu Lys Glu Gin Gly 
L540 1545 1550 

Thr Ser Glu /le Thr Ser Phe Ser His Gin Trp Ala Lys Thr Leu Lys 

1560 1565 

Tyr Arg Gluf Ala Cys Lys Asp Leu Glu Leu Ala Cys Glu Thr lie Glu 
1570 / 1575 1580 

lie Thr Mia Ala Pro Lys Cys Lys Glu Met Gin Asn Ser Leu Asn Asn 

1585 / 1590 1595 160 

Asp Lys / Asn Leu Val Ser lie Glu Thr Val Val Pro Pro Lys Leu Leu 

1605 1610 1615 

Ser A^p Asn Leu Cys Arg Gin Thr Glu Asn Leu Lys Thr Ser Lys Ser 
1620 1625 1630 

lie /Phe Leu Lys Val Lys Val His Glu Asn Val Glu Lys Glu Thr Ala 
1635 1640 1645 
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25 


30 


35 


40 


45 


50 


55 


60 


Lys Ser Pro Ala Thr Cys Tyr Thr Asn Gin Ser Pro Tyr Ser Val 11$ 
1650 1655 1660 

Glu Asn Ser Ala Leu Ala Phe Tyr Thr Ser Cys Ser Arg Lys Thr y6er 
1 665 1670 1675 / 168 

Val Ser Gin Thr Ser Leu Leu Glu Ala Lys Lys Trp Leu Arg GZu Gly 
1685 1690 /LeSS 

lie Phe Asp Gly Gin Pro Glu Arg lie Asn Thr Ala Asp Tyi/ Val Gly 
1700 1705 v/lO 

Asn Tyr Leu Tyr Glu Asn Asn Ser Asn Ser Thr lie Ala jslu Asn Asp 
1715 1720 17^ 

Lys Asn His Leu Ser Glu Lys Gin Asp Thr Tyr Leu S^r Asn Ser Ser 
1730 1735 1740 

Met Ser Asn Ser Tyr Ser Tyr His Ser Asp Glu Val/Tyr Asn Asp Ser 

1745 1750 1755 / 176 

Gly Tyr Leu Ser Lys Asn Lys Leu Asp Ser Gly me Glu Pro Val Leu 

1765 1770 / 1775 

Lys Asn Val Glu Asp Gin Lys Asn Thr Ser Pher Ser Lys Val lie Ser 
1780 1785 / 1790 

Asn Val Lys Asp Ala Asn Ala Tyr Pro Gin Thr Val Asn Glu Asp lie 
1795 1800 / 1805 

Cys Val Glu Glu Leu Val Thr Ser Ser Ser Pro Cys Lys Asn Lys Asn 
1810 1815 / 1820 

Ala Ala lie Lys Leu Ser lie Ser Asn /Ser Asn Asn Phe Glu Val Gly 
1825 1830 / 1835 184 

Pro Pro Ala Phe Arg lie Ala Ser Gw Lys lie Val Cys Val Ser His 
1845 / 1850 1855 

Glu Thr lie Lys Lys Val Lys Asp /lie Phe Thr Asp Ser Phe Ser Lys 
1860 / 1865 1870 

Val lie Lys Glu Asn Asn Glu As /n Lys Ser Lys lie Cys Gin Thr Lys 
1875 1/880 1885 

lie Met Ala Gly Cys Tyr Glu Ala Leu Asp Asp Ser Glu Asp lie Leu 
1890 18 SB 1900 

His Asn Ser Leu Asp Asn Asp Glu Cys Ser Thr His Ser His Lys Val 

1905 1910 / 1915 192 

Phe Ala Asp lie Gin Ser slu Glu lie Leu Gin His Asn Gin Asn Met 

1925 / 1930 1935 

Ser Gly Leu Glu Lys Va.1 Ser Lys lie Ser Pro Cys Asp Val Ser Leu 
1940 / 1945 1950 

Glu Thr Ser Asp lie Cys Lys Cys Ser lie Gly Lys Leu His Lys Ser 
1955 / 1960 1965 

Val Ser Ser Ala Asnr Thr Cys Gly lie Phe Ser Thr Ala Ser Gly Lys 

1970 / 1975 1980 

Ser Val Gin Val Her Asp Ala Ser Leu Gin Asn Ala Arg Gin Val Phe 

1985 / 1990 1995 200 

Ser Glu lie Glu/ Asp Ser Thr Lys Gin Val Phe Ser Lys Val Leu Phe 
2005 2010 2015 

Lys Ser Asn Glu His Ser Asp Gin Leu Thr Arg Glu Glu Asn Thr Ala 
/o 20 2025 2030 

He Arg Thr i’ro Glu His Leu lie Ser Gin Lys Gly Phe Ser Tyr Asn 
2 035 2040 2045 

Val Val Asn Ser Ser Ala Phe Ser Gly Phe Ser Thr Ala Ser Gly Lys 

2050 / 2055 2060 

Gin Val ^er lie Leu Glu Ser Ser Leu His Lys Val Lys Gly Val Leu 

2070 2075 208 

Glu GIl/ Phe Asp Leu lie Arg Thr Glu His Ser Leu His Tyr Ser Pro 

2085 2090 2095 

Thr S^r Arg Gin Asn Val Ser Lys lie Leu Pro Arg Val Asp Lys Arg 
2100 2105 2110 

Asn /£>ro Glu His Cys Val Asn Ser Glu Met Glu Lys Thr Cys Ser Lys 

2120 2125 

Gly{ Phe Lys Leu Ser Asn Asn Leu Asn Val Glu Gly Gly Ser Ser Glu 
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2130 




2135 




2140 



/ 

Asn 

Asn 

His 

Ser 

lie 

Lys 

Val 

Ser 

Pro 

Tyr 

Leu 

Ser 

Gin 

Phe 

Gin/ 

Gin 

2145 




2150 





2155 




7 

216 

Asp 

Lys 

Gin 

Gin 

Leu 

Val 

Leu 

Gly 

Thr 

Lys 

Val 

Ser 

Leu 

Val 

GdU 

Asn 





2165 





2170 



/ 

'217 5 

lie 

His 

Val 

Leu 

Gly 

Lys 

Glu 

Gin 

Ala 

Ser 

Pro 

Lys 

Asn 

VaX 

Lys 

Met 




2180 




2185 





2490 


Glu 

lie 

Gly 

Lys 

Thr 

Glu 

Thr 

Phe 

Ser 

Asp 

Val 

Pro 

Val/ 

'Lys 

Thr 

Asn 



2195 





2200 




2 2/5 5 




lie 

Glu 

Val 

Cys 

Ser 

Thr 

Tyr 

Ser 

Lys 

Asp 

Ser 

Glu 

Asn 

Tyr 

Phe 

Glu 


2210 




2215 




2 22 Q 

r 




Thr 

Glu 

Ala 

Val 

Glu 

lie 

Ala 

Lys 

Ala 

Phe 

Met 

Gl/ 

Asp 

Asp 

Glu 

Leu 

2225 




2230 




2235 / 




224 

Thr 

Asp 

Ser 

Lys 

Leu 

Pro 

Ser 

Hi s 

Ala 

Thr 

His y 

'Her 

Leu 

Phe 

Thr 

Cys 





2245 




2250 / 




2255 

Pro 

Glu 

Asn 

Glu 

Glu 

Met 

Val 

Leu 

Ser 

Asn 

S&r 

Arg 

lie 

Gly 

Lys 

Arg 




2260 




2265 

/ 

/ 



2270 


Arg 

Gly 

Glu 

Pro 

Leu 

He 

Leu 

Val 

Gly 

Gl/ 

Pro 

Ser 

lie 

Lys 

Arg 

Asn 



2275 




2280 

/ 



2285 



Leu 

Leu 

Asn 

Glu 

Phe 

Asp 

Arg 

lie 

lie Glu 

Asn 

Gin 

Glu 

Lys 

Ser 

Leu 


2290 




2295 


/ 



2300 




Lys 

Ala 

Ser 

Lys 

Ser 

Thr 

Pro 

Asp 

G/y 

Thr 

lie 

Lys 

Asp 

Arg 

Arg 

Leu 

2305 




2310 


7 


2315 




232 

Phe 

Met 

His 

His 

Val 

Ser 

Leu 

Gill/ 

Pro 

lie 

Thr 

Cys 

Val 

Pro 

Phe 

Arg 





2325 


/ 


2330 




2335 

Thr 

Thr 

Lys 

Glu 

Arg 

Gin 

Glu 

He 

Gin 

Asn 

Pro 

Asn 

Phe 

Thr 

Ala 

Pro 




2340 


/ 

/ 

2345 




2350 


Gly 

Gin 

Glu 

Phe 

Leu 

Ser 

Ly/ 

Ser 

His 

Leu 

Tyr 

Glu 

His 

Leu 

Thr 

Leu 



2355 




2360 




2365 



Glu 

Lys 

Ser 

Ser 

Ser 

Asn 

lieu 

Ala 

Val 

Ser 

Gly 

His 

Pro 

Phe 

Tyr 

Gin 


2370 



/ 

2375 




2380 




Val 

Ser 

Ala 

Thr 

Arg 

Asn 

Glu 

Lys 

Met 

Arg 

His 

Leu 

lie 

Thr 

Thr 

Gly 

2385 




2890 




2395 




240 

Arg 

Pro 

Thr 

Lys 

Val 

^Phe 

Val 

Pro 

Pro 

Phe 

Lys 

Thr 

Lys 

Ser 

His 

Phe 





24 o/ 





2410 




2415 

His 

Arg 

Val 

Glu 

Gin 

Cys 

Val 

Arg 

Asn 

lie 

Asn 

Leu 

Glu 

Glu 

Asn 

Arg 




2420 / 




2425 




2430 


Gin 

Lys 

Gin 

Asn 

/tie 

Asp 

Gly 

His 

Gly 

Ser 

Asp 

Asp 

Ser 

Lys 

Asn 

Lys 



2435 / 




2440 




2445 



lie 

Asn 

Asp 

Asia 

Glu 

lie 

His 

Gin 

Phe 

Asn 

Lys 

Asn 

Asn 

Ser 

Asn 

Gin 


2450 

/ 



2455 




2460 




Ala 

Ala 

Ala 

/al 

Thr 

Phe 

Thr 

Lys 

Cys 

Glu 

Glu 

Glu 

Pro 

Leu 

Asp 

Leu 

2465 

/ 



2470 




2475 




248 

lie 

Thr 

Se/ 

Leu 

Gin 

Asn 

Ala 

Arg 

Asp 

lie 

Gin 

Asp 

Met 

Arg 

lie 

Lys 



/ 


2485 




2490 




2495 

Lys 

Lys 

Gin 

Arg 

Gin 

Arg 

Val 

Phe 

Pro 

Gin 

Pro 

Gly 

Ser 

Leu 

Tyr 

Leu 



/ 

2500 




2505 




2510 


Ala 

Lys/ 

Thr 

Ser 

Thr 

Leu 

Pro 

Arg 

lie 

Ser 

Leu 

Lys 

Ala 

Ala 

Val 

Gly 



2515 




2520 




2525 



Gly 

Gin 

Val 

Pro 

Ser 

Ala 

Cys 

Ser 

His 

Lys 

Gin 

Leu 

Tyr 

Thr 

Tyr 

Gly 


25 3 0 




2535 




2540 




Val 

/Ser 

Lys 

His 

Cys 

lie 

Lys 

lie 

Asn 

Ser 

Lys 

Asn 

Ala 

Glu 

Ser 

Phe 

2 541* 





2550 




2555 




256 

GlfiL 

Phe 

His 

Thr 

Glu 

Asp 

Tyr 

Phe 

Gly 

Lys 

Glu 

Ser 

Leu 

Trp 

Thr 

Gly 

/ 




2565 




2570 




2575 

Ivys 

Gly 

He 

Gin 

Leu 

Ala 

Asp 

Gly 

Gly 

Trp 

Leu 

lie 

Pro 

Ser 

Asn 

Asp 

/ 



2580 




2585 




2590 


/Gly 

Lys 

Ala 

Gly 

Lys 

Glu 

Glu 

Phe 

Tyr 

Arg 

Ala 

Leu 

Cys 

Asp 

Thr 

Pro 



2595 




2600 




2605 



Gly 

Val 

Asp 

Pro 

Lys 

Leu 

lie 

Ser 

Arg 

lie 

Trp 

Val 

Tyr 

Asn 

His 

Tyr 



Arg 

Trp 

He 

lie 

Trp 

Lys 

Leu 

Ala 

Ala 

Met 

Glu 

Cys 

Ala 

Phe 

Pro 

Lys 

2625 




2630 




2635 




2 64/ 

Glu 

Phe 

Ala 

Asn 

Arg 

Cys 

Leu 

Ser 

Pro 

Glu 

Arg 

Val 

Leu 

Leu 

Gin 

L/u 





2645 




2650 




2655/ 

Lys 

Tyr 

Arg 

Tyr 

Asp 

Thr 

Glu 

lie 

Asp 

Arg 

Ser 

Arg 

Arg 

Ser 

Ala'' 

lie 




2660 




2665 




2670 / 


Lys 

Lys 

lie 

Met 

Glu 

Arg 

Asp 

Asp 

Thr 

Ala 

Ala 

Lys 

Thr 

Leu 

/?al 

Leu 



2675 




2680 




2685 / 



Cys 

Val 

Ser 

Asp 

lie 

lie 

Ser 

Leu 

Ser 

Ala 

Asn 

lie 

Ser 

G/u 

Thr 

Ser 


2690 




2695 




2700 

/ 



Ser 

Asn 

Lys 

Thr 

Ser 

Ser 

Ala 

Asp 

Thr 

Gin 

Lys 

Val 

Ala/ 

lie 

lie 

Glu 

2705 




2710 




2715 

/ 



272 

Leu 

Thr 

Asp 

Gly 

Trp 

Tyr 

Ala 

Val 

Lys 

Ala 

Gin 

Leu 

/sp 

Pro 

Pro 

Leu 





2725 




2730 

/ 

/ 


2735 

Leu 

Ala 

Val 

Leu 

Lys 

Asn 

Gly 

Arg 

Leu 

Thr 

Val 

Gltf 

Gin 

Lys 

lie 

lie 




2740 




2745 


/ 


2750 


Leu 

His 

Gly 

Ala 

Glu 

Leu 

Val 

Gly 

Ser 

Pro 

Asp. 

■'Ala 

Cys 

Thr 

Pro 

Leu 



2755 




2760 


/ 


2765 



Glu 

Ala 

Pro 

Glu 

Ser 

Leu 

Met 

Leu 

Lys 

lie 

s/r 

Ala 

Asn 

Ser 

Thr 

Arg 


2770 




2775 



/ 

2780 




Pro 

Ala 

Arg 

Trp 

Tyr 

Thr 

Lys 

Leu 

Gly 

Phe/ 

Phe 

Pro 

Asp 

Pro 

Arg 

Pro 

2785 




2790 



/ 

2795 




280 

Phe 

Pro 

Leu 

Pro 

Leu 

Ser 

Ser 

Leu 

Phe 

/er 

Asp 

Gly 

Gly 

Asn 

Val 

Gly 





2805 



/ 

2810 




2815 

Cys 

Val 

Asp 

Val 

lie 

lie 

Gin 

Arg 

Ala 

Tyr 

Pro 

lie 

Gin 

Trp 

Met 

Glu 




2820 




2/825 




2830 


Lys 

Thr 

Ser 

Ser 

Gly 

Leu 

Tyr 

lie. 

/Phe 

Arg 

Asn 

Glu 

Arg 

Glu 

Glu 

Glu 



2835 




284/0 




2845 



Lys 

Glu 

Ala 

Ala 

Lys 

Tyr 

Val 

Glu 

Ala 

Gin 

Gin 

Lys 

Arg 

Leu 

Glu 

Ala 


2850 




2855/ 




2860 




Leu 

Phe 

Thr 

Lys 

He 

Gin 

Glu/ 

Glu 

Phe 

Glu 

Glu 

His 

Glu 

Glu 

Asn 

Thr 

2865 




2870 / 




2875 




288 

Thr 

Lys 

Pro 

Tyr 

Leu 

Pro 

Syer 

Arg 

Ala 

Leu 

Thr 

Arg 

Gin 

Gin 

Val 

Arg 





2885 

/ 



2890 




2895 

Ala 

Leu 

Gin 

Asp 

Gly 

Ala/ 

Glu 

Leu 

Tyr 

Glu 

Ala 

Val 

Lys 

Asn 

Ala 

Ala 




2900 

/ 



2905 




2910 


Asp 

Pro 

Ala 

Tyr 

Leu 

Glu 

Gly 

Tyr 

Phe 

Ser 

Glu 

Glu 

Gin 

Leu 

Arg 

Ala 



2915 


7 


2920 




2925 



Leu 

Asn 

Asn 

His 

Arg/ 

Gin 

Met 

Leu 

Asn 

Asp 

Lys 

Lys 

Gin 

Ala 

Gin 

lie 


2930 


/ 


2935 




2940 




Gin 

Leu 

Glu 

lie 


Lys 

Ala 

Met 

Glu 

Ser 

Ala 

Glu 

Gin 

Lys 

Glu 

Gin 

2945 



/ 

2950 




2955 




296 

Gly 

Leu 

Ser 

Arg/ 

Asp 

Val 

Thr 

Thr 

Val 

Trp 

Lys 

Leu 

Arg 

lie 

Val 

Ser 




/ 

2965 




2970 




2975 

Tyr 

Ser 

Lys 


Glu 

Lys 

Asp 

Ser 

Val 

lie 

Leu 

Ser 

lie 

Trp 

Arg 

Pro 




/ 980 




2985 





2990 


Ser 

Ser 

Asp/ 

Leu 

Tyr 

Ser 

Leu 

Leu 

Thr 

Glu 

Gly 

Lys 

Arg 

Tyr 

Arg 

lie 



29/5 





3000 




3005 



Tyr 

His 

L/u 

Ala 

Thr 

Ser 

Lys 

Ser 

Lys 

Ser 

Lys 

Ser 

Glu 

Arg 

Ala 

Asn 


3010/ 




3015 





3020 




lie 

Gin/ 

Leu 

Ala 

Ala 

Thr 

Lys 

Lys 

Thr 

Gin 

Tyr 

Gin 

Gin 

Leu 

Pro 

Val 

3025 

/ 




3030 




3035 




304 

Ser 

Art) 

Glu 

lie 

Leu 

Phe 

Gin 

lie 

Tyr 

Gin 

Pro 

Arg 

Glu 

Pro 

Leu 

His 


/ 



3045 




3050 




3055 


Phe 

✓Ser 

Lys 

Phe 

Leu 

Asp 

Pro 

Asp 

Phe 

Gin 

Pro 

Ser 

Cys 

Ser 

Glu 

Val 

/ 



3060 





3065 





3070 


AS '■£> 

Leu 

lie 

Gly 

Phe 

Val 

Val 

Ser 

Val 

Val 

Lys 

Lys 

Thr 

Gly 

Leu 

Ala 

7 


3075 




3080 





3085 



Pro 

Phe 

Val 

Tyr 

Leu 

Ser 

Asp 

Glu 

Cys 

Tyr 

Asn 

Leu 

Leu 

Ala 

lie 

Lys 

/ 

3090 





3095 





3100 




Phe 

Trp 

lie 

Asp 

Leu 

Asn 

Glu 

Asp 

lie 

lie 

Lys 

Pro 

His 

Met 

Leu 

lie 


1 



J-LUb JllO 3115 J14J 

Ala Ala Ser Asn Leu Gin Trp Arg Pro Glu Ser Lys Ser Gly Leu Leu 

3125 3130 313!? 

Thr Leu Phe Ala Gly Asp Phe Ser Val Phe Ser Ala Ser Pro Ly^ Glu 

3140 3145 3150 / 

Gly His Phe Gin Glu Thr Phe Asn Lys Met Lys Asn Thr Val Glu Asn 

3155 3160 3165 / 

lie Asp lie Leu Cys Asn Glu Ala Glu Asn Lys Leu Met Hi/s lie Leu 

3170 3175 3180 7 

His Ala Asn Asp Pro Lys Trp Ser Thr Pro Thr Lys Asp/cys Thr Ser 

3185 3190 3195 / 320 

Gly Pro Tyr Thr Ala Gin lie lie Pro Gly Thr Gly Asn Lys Leu Leu 

3205 3210 / 3215 

Met Ser Ser Pro Asn Cys Glu lie Tyr Tyr Gin S&y Pro Leu Ser Leu 

3220 3225 / 3230 

Cys Met Ala Lys Arg Lys Ser Val Ser Thr Pro Val Ser Ala Gin Met 

3235 3240 / 3245 

Thr Ser Lys Ser Cys Lys Gly Glu Lys Glu 11^ Asp Asp Gin Lys Asn 
3250 3255 / 3260 

Cys Lys Lys Arg Arg Ala Leu Asp Phe Leu J3er Arg Leu Pro Leu Pro 

3265 3270 / 3275 328 

Pro Pro Val Ser Pro He Cys Thr Phe Va/L Ser Pro Ala Ala Gin Lys 

3285 3/2 90 3295 

Ala Phe Gin Pro Pro Arg Ser Cys Gly /Thr Lys Tyr Glu Thr Pro lie 

3300 3305 3310 

Lys Lys Lys Glu Leu Asn Ser Pro GI|/n Met Thr Pro Phe Lys Lys Phe 

3315 3 32 0 / 3325 

Asn Glu lie Ser Leu Leu Glu Ser/Asn Ser lie Ala Asp Glu Glu Leu 

3330 3335 / 3340 

Ala Leu He Asn Thr Gin Ala L«ni Leu Ser Gly Ser Thr Gly Glu Lys 

3345 3350 / 3355 336 

Gin Phe lie Ser Val Ser Glu/ser Thr Arg Thr Ala Pro Thr Ser Ser 

3365 / 3370 3375 

Glu Asp Tyr Leu Arg Leu LVs Arg Arg Cys Thr Thr Ser Leu lie Lys 

3380 / 3385 3390 

Glu Gin Glu Ser Ser Gin Ala Ser Thr Glu Glu Cys Glu Lys Asn Lys 

3395 / 3400 3405 

Gin Asp Thr lie Thr Thr Lys Lys Tyr lie 
3410 / 3415 

(2) INFORMATION FOR SEQ ID NO : 6 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10485 base pairs 

(B) TYPE : nucleic acid 

(C) STOANDEDNESS : double 

(D) TGSPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
<ix) /FEATURE: 

/(A) NAME/KEY: Coding Sequence 
/(B) LOCATION: 229... 10482 
/ (D) OTHER INFORMATION: BRCA2 (OMI2) 

/(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 


GGTGJGCGCGA GCTTCTGAAA CTAGGCGGCA GAGGCGGAGC CGCTGTGGCA CTGCTGCGCC 
TCTGCTGCGC CTCGGGTGTC TTTTGCGGCG GTGGGTCGCC GCCGGGAGAA GCGTGAGGGG 
ACAGATTTGT GACCGGCGCG GTTTTTGTCA GCTTACTCCG GCCAAAAAAG AACTGCACCT 
CJTGGAGCGGA CTTATTTACC AAGCATTGGA GGAATATCGT AGGTAAAA ATG CCT ATT 


a 


10 



AAC AAA GCA GAT TTA GGA CCA ATA AGT CTT AAT TGG TTT GAA GAA CTT 
Asn Lys Ala Asp Leu Gly Pro lie Ser Leu Asn Trp Phe Glu Glu Leu 
20 25 30 / 35 


333 


TCT TCA GAA GCT CCA CCC TAT AAT TCT GAA CCT GCA G AA GAA TCT GAA 
Ser Ser Glu Ala Pro Pro Tyr Asn Ser Glu Pro Ala/ Glu Glu Ser Glu 
40 45 / 50 


381 


AAA 

Lys 

AAC 

Asn 

AAC 

Asn 

55 

AAT 

Asn 

TAC 

Tyr 

GAA 

Glu 

CCA 

Pro 

AAC 

Asn 

60 

CTA 

Leu 

TTT/ 

Ph£ 

AAA 

Lys 

ACT 

Thr 

CCA 

Pro 

65 

CAA 

Gin 

AGG 

Arg 

429 

CCA 

Pro 

TCT 

Ser 

TAT 

Tyr 

AAT 

Asn 

CAG 

Gin 

CTG 

Leu 

GCT 

Ala 

TCA 

Ser 

ACT 

Thr 

CCA 

Pro 

ATA 

He 

ATA 

lie 

TTC 

Phe 

AAA 

Lys 

GAG 

Glu 

477 


70 


75 


80 


CAA 

GGG 

CTG 

ACT 

CTG 

CCG 

CTG 

TAC 

CAA 

TCT 

CCT 

GTA 

AAA 

GAA 

TTA 

GAT 

Gin 

Gly 

85 

Leu 

Thr 

Leu 

Pro 

Leu 

90 

Tyr 

Gin 

Ser 

Pro 

Val 

95 

Lys 

Glu 

Leu 

Asp 

AAA 

TTC 

AAA 

TTA 

GAC 

TTA 

GGA 

AGG 

AAT 

GTT 

CCC 

AAT 

AGT 

AGA 

CAT 

AAA 

Lys 

100 

Phe 

Lys 

Leu 

Asp 

Leu 

105 

Gly 

/ 

/Arg 

Asn 

Val 

Pro 

110 

Asn 

Ser 

Arg 

His 

Lys 

115 

AGT 

CTT 

CGC 

ACA 

GTG 

AAA 

ACT 

AAA 

ATG 

GAT 

CAA 

GCA 

GAT 

GAT 

GTT 

TCC 

Ser 

Leu 

Arg 

Thr 

Val 

120 

Lys/ 

/rhr 

Lys 

Met 

Asp 

125 

Gin 

Ala 

Asp 

Asp 

Val 

130 

Ser 

TGT 

CCA 

CTT 

CTA 

AAT 

TCT 

TGT 

CTT 

AGT 

GAA 

AGT 

CCT 

GTT 

GTT 

CTA 

CAA 

Cys 

Pro 

Leu 

Leu 

Asn/ 

'Ser 

Cys 

Leu 

Ser 

Glu 

Ser 

Pro 

Val 

Val 

Leu 

Gin 


525 


573 


621 


669 


135 


140 


145 


TGT 

ACA 

CAT 

GTA 

/ACA 

CCA 

CAA 

AGA 

GAT 

AAG 

TCA 

GTG 

GTA 

TGT 

GGG 

AGT 

717 

Cys 

Thr 

His 

150 

Val/ 

Thr 

Pro 

Gin 

Arg 

155 

Asp 

Lys 

Ser 

Val 

Val 

160 

Cys 

Gly 

Ser 


TTG 

TTT 

CAT 

/ACA 

CCA 

AAG 

TTT 

GTG 

AAG 

GGT 

CGT 

CAG 

ACA 

CCA 

AAA 

CAT 

765 

Leu 

Phe 

165 

His/ 

Thr 

Pro 

Lys 

Phe 

170 

Val 

Lys 

Gly 

Arg 

Gin 

175 

Thr 

Pro 

Lys 

His 


ATT 

TCT 

/GAA 

AGT 

CTA 

GGA 

GCT 

GAG 

GTG 

GAT 

CCT 

GAT 

ATG 

TCT 

TGG 

TCA 

813 

lie 

180 

Ser/ 

Glu 

Ser 

Leu 

Gly 

185 

Ala 

Glu 

Val 

Asp 

Pro 

190 

Asp 

Met 

Ser 

Trp 

Ser 

195 


AGT 

TCT 

TTA 

GCT 

ACA 

CCA 

CCC 

ACC 

CTT 

AGT 

TCT 

ACT 

GTG 

CTC 

ATA 

GTC 

861 

Ser/ 

Ter 

Leu 

Ala 

Thr 

200 

Pro 

Pro 

Thr 

Leu 

Ser 

205 

Ser 

Thr 

Val 

Leu 

lie 

210 

Val 


AGA 

AAT 

GAA 

GAA 

GCA 

TCT 

GAA 

ACT 

GTA 

TTT 

CCT 

CAT 

GAT 

ACT 

ACT 

GCT 

909 

Arg 

Asn 

Glu 

Glu 

215 

Ala 

Ser 

Glu 

Thr 

Val 

220 

Phe 

Pro 

His 

Asp 

Thr 

225 

Thr 

Ala 


AAT 

GTG 

AAA 

AGC 

TAT 

TTT 

TCC 

AAT 

CAT 

GAT 

GAA 

AGT 

CTG 

AAG 

AAA 

AAT 

957 

Asn 

Val 

Lys 

Ser 

Tyr 

Phe 

Ser 

Asn 

His 

Asp 

Glu 

Ser 

Leu 

Lys 

Lys 

Asn 



72 



1005 


GAT AGA TTT ATC GCT TCT GTG ACA GAC AGT GAA AAC ACA AAT CAA AGA 

Asp Arg Phe lie Ala Ser Val Thr Asp Ser Glu Asn Thr Asn Gin Arg 

245 250 255 / 

GAA GCT GCA AGT CAT GGA TTT GGA AAA ACA TCA GGG AAT TCA TTT XaA 1053 

Glu Ala Ala Ser His Gly Phe Gly Lys Thr Ser Gly Asn Ser Phe^ Lys 

260 265 270 / 275 

GTA AAT AGC TGC AAA GAC CAC ATT GGA AAG TCA ATG CCA AAT/gTC CTA 1101 

Val Asn Ser Cys Lys Asp His lie Gly Lys Ser Met Pro Asn Val Leu 

280 285 / 290 

GAA GAT GAA GTA TAT GAA ACA GTT GTA GAT ACC TCT GAA GAA GAT AGT 114 9 

Glu Asp Glu Val Tyr Glu Thr Val Val Asp Thr Ser Glu Glu Asp Ser 

295 300 / 305 

TTT TCA TTA TGT TTT TCT AAA TGT AGA ACA AAA AAT CTA CAA AAA GTA 1197 

Phe Ser Leu Cys Phe Ser Lys Cys Arg Thr Lys Asn Leu Gin Lys Val 

310 315 / 320 

AGA ACT AGC AAG ACT AGG AAA AAA ATT TTC CZAT GAA GCA AAC GCT GAT 12 4 5 

Arg Thr Ser Lys Thr Arg Lys Lys lie Phe/His Glu Ala Asn Ala Asp 
325 330 / 335 

GAA TGT GAA AAA TCT AAA AAC CAA GTG /AAA GAA AAA TAC TCA TTT GTA 12 93 

Glu Cys Glu Lys Ser Lys Asn Gin Val/ Lys Glu Lys Tyr Ser Phe Val 

340 345 / 350 355 

TCT GAA GTG GAA CCA AAT GAT ACT/GAT CCA TTA GAT TCA AAT GTA GCA 13 41 

Ser Glu Val Glu Pro Asn Asp Thr Asp Pro Leu Asp Ser Asn Val Ala 

360 / 365 370 

CAT CAG AAG CCC TTT GAG AG J GGA AGT GAC AAA ATC TCC AAG GAA GTT 13 8 9 

His Gin Lys Pro Phe Glu S&r Gly Ser Asp Lys lie Ser Lys Glu Val 

375 / 380 385 

GTA CCG TCT TTG GCC TGT GAA TGG TCT CAA CTA ACC CTT TCA GGT CTA 1437 

Val Pro Ser Leu Ala Cys Glu Trp Ser Gin Leu Thr Leu Ser Gly Leu 

390 / 395 400 

AAT GGA GCC CAG ATG GAG AAA ATA CCC CTA TTG CAT ATT TCT TCA TGT 14 8 5 

Asn Gly Ala Gin Met Glu Lys lie Pro Leu Leu His lie Ser Ser Cys 

405 / 410 415 

GAC CAA AAT ATT TCA GAA AAA GAC CTA TTA GAC ACA GAG AAC AAA AGA 15 3 3 

Asp Gin Asn me Ser Glu Lys Asp Leu Leu Asp Thr Glu Asn Lys Arg 

420 / 425 430 435 

AAG AAA GAT TTT CTT ACT TCA GAG AAT TCT TTG CCA CGT ATT TCT AGC 15 81 

Lys Lys Asp Phe Leu Thr Ser Glu Asn. Ser Leu Pro Arg lie Ser Ser 

/ 440 445 450 

CTA CCA AAA TCA GAG AAG CCA TTA AAT GAG GAA ACA GTG GTA AAT AAG 162 9 

Leu Pro Lys Ser Glu Lys Pro Leu Asn Glu Glu Thr Val Val Asn Lys 

/ 455 460 465 

AGjL GAT GAA GAG CAG CAT CTT GAA TCT CAT ACA GAC TGC ATT CTT GCA 

Ayg Asp Glu Glu Gin His Leu Glu Ser His Thr Asp Cys lie Leu Ala 

470 475 480 


1677 



GTA AAG CAG GCA ATA TCT GGA ACT TCT CCA GTG GCT TCT TCA TTT CAG 
Val Lys Gin Ala lie Ser Gly Thr Ser Pro Val Ala Ser Ser Phe Gin 
485 490 495 


GGT 

ATC 

AAA 

AAG 

TCT 

ATA 

TTC 

AGA 

ATA 

AGA 

GAA 

TCA 

CCT 

AAA 

GAG 

/ACT 

Gly 

lie 

Lys 

Lys 

Ser 

lie 

Phe 

Arg 

lie 

Arg 

Glu 

Ser 

Pro 

Lys 

Gl/ 

Thr 

500 





505 





510 




7 

515 

TTC 

AAT 

GCA 

AGT 

TTT 

TCA 

GGT 

CAT 

ATG 

ACT 

GAT 

CCA 

AAC 

TTT/ 

/ 

AAA 

AAA 

Phe 

Asn 

Ala 

Ser 

Phe 

Ser 

Gly 

His 

Met 

Thr 

Asp 

Pro 

Asn 

Phe 

Lys 

Lys 





520 





525 



j 

/ 

530 


GAA 

ACT 

GAA 

GCC 

TCT 

GAA 

AGT 

GGA 

CTG 

GAA 

ATA 

CAT 

ACT 

GTT 

TGC 

TCA 

Glu 

Thr 

Glu 

Ala 

Ser 

Glu 

Ser 

Gly 

Leu 

Glu 

He 

His 

Thr 

Val 

Cys 

Ser 



535 


540 


545 


CAG AAG GAG GAC TCC TTA TGT CCA AAT TTA ATT GAT AAT GGA AGC TGG 
Gin Lys Glu Asp Ser Leu Cys Pro Asn Leu lie /Asp Asn Gly Ser Trp 
550 555 / 560 


1821 


1869 


1917 


25 


CCA GCC ACC ACC ACA CAG AAT TCT GTA GCT /FTG AAG AAT GCA GGT TTA 
Pro Ala Thr Thr Thr Gin Asn Ser Val Alar Leu Lys Asn Ala Gly Leu 
565 570 / 575 


1965 




ATA 

TCC 

ACT 

TTG 

AAA 

AAG 

AAA 

ACA 

AAT/ 

'AAG 

TTT 

ATT 

TAT 

GCT 

ATA 

CAT 



lie 

Ser 

Thr 

Leu 

Lys 

Lys 

Lys 

Thr 

Ash 

Lys 

Phe 

lie 

Tyr 

Ala 

lie 

His 

7, 


580 





585 



7 


590 





595 


30 

GAT 

GAA 

ACA 

TCT 

TAT 

AAA 

GGA 

aa/ 

/ 

AAA 

ATA 

CCG 

AAA 

GAC 

CAA 

AAA 

TCA 



Asp 

Glu 

Thr 

Ser 

Tyr 

Lys 

Gly 

l/s 

Lys 

lie 

Pro 

Lys 

Asp 

Gin 

Lys 

Ser 







600 


i 

/ 


605 





610 



35 

GAA 

CTA 

ATT 

AAC 

TGT 

TCA 

GCC 

CAG 

TTT 

GAA 

GCA 

AAT 

GCT 

TTT 

GAA 

GCA 



Glu 

Leu 

lie 

Asn 

Cys 

Ser 

Ala 

Gin 

Phe 

Glu 

Ala 

Asn 

Ala 

Phe 

Glu 

Ala 

- *j 





615 



/ 


620 





625 





CCA 

CTT 

ACA 

TTT 

GCA 

aa / 

GCT 

GAT 

TCA 

GGT 

TTA 

TTG 

CAT 

TCT 

TCT 

GTG 

IaI 

40 

Pro 

Leu 

Thr 

Phe 

Ala 

Asn 

Ala 

Asp 

Ser 

Gly 

Leu 

Leu 

His 

Ser 

Ser 

Val 


2013 


2061 


2109 


2157 


630 


635 


640 


45 


50 


55 


60 


AAA 

AGA 

AGC 

TGT 

TOA 

CAG 

AAT 

GAT 

TCT 

GAA 

GAA 

CCA 

ACT 

TTG 

TCC 

TTA 

Lys 

Arg 

645 

Ser 

Cys 

/ 

Ser 

Gin 

Asn 

650 

Asp 

Ser 

Glu 

Glu 

Pro 

655 

Thr 

Leu 

Ser 

Leu 

ACT 

AGC 

TCT 

TTT 

GGG 

ACA 

ATT 

CTG 

AGG 

AAA 

TGT 

TCT 

AGA 

AAT 

GAA 

ACA 

Thr 

660 

Ser 

Ser 

/ 

Pne 

Gly 

Thr 

665 

lie 

Leu 

Arg 

Lys 

Cys 

670 

Ser 

Arg 

Asn 

Glu 

Thr 

675 

TGT 

TCT 

AAT 

AAT 

ACA 

GTA 

ATC 

TCT 

CAG 

GAT 

CTT 

GAT 

TAT 

AAA 

GAA 

GCA 

Cys 

Ser 

Asn 

Asn 

Thr 

680 

Val 

lie 

Ser 

Gin 

Asp 

685 

Leu 

Asp 

Tyr 

Lys 

Glu 

690 

Ala 

AAA 

TGT 

AAT 

AAG 

GAA 

AAA 

CTA 

CAG 

TTA 

TTT 

ATT 

ACC 

CCA 

GAA 

GCT 

GAT 

Lys 

cys 

Asn 

Lys 

695 

Glu 

Lys 

Leu 

Gin 

Leu 

700 

Phe 

lie 

Thr 

Pro 

Glu 

705 

Ala 

Asp 

TC y 

/ 

CTG 

TCA 

TGC 

CTG 

CAG 

GAA 

GGA 

CAG 

TGT 

GAA 

AAT 

GAT 

CCA 

AAA 

AGC 

Set 

Leu 

Ser 

710 

Cys 

Leu 

Gin 

Glu 

Gly 

715 

Gin 

Cys 

Glu 

Asn 

Asp 

720 

Pro 

Lys 

Ser 


2205 


2253 


2301 


2349 


2397 


74 


5 


AAA AAA GTT 
Lys Lys Val 
725 


TCA GAT 
Ser Asp 


ATA AAA 
lie Lys 
730 


GAA GAG GTC 
Glu Glu Val 


TTG GCT GCA GCA TGT CAC 
Leu Ala Ala Ala Cys His y 
735 


2445 



25 


40 


45 


50 


CCA 

GTA 

CAA 

CAT 

TCA 

AAA 

GTG 

GAA 

TAC 

AGT 

GAT 

ACT 

GAC 

TTT 

CAA, 

/TCC 

Pro 

740 

Val 

Gin 

His 

Ser 

Lys 

745 

Val 

Glu 

Tyr 

Ser 

Asp 

750 

Thr 

Asp 

Phe 

G14 

Ser 

755 

CAG 

AAA 

AGT 

CTT 

TTA 

TAT 

GAT 

CAT 

GAA 

AAT 

GCC 

AGC 

ACT 

CTT 

/ 

ATT 

TTA 

Gin 

Lys 

Ser 

Leu 

Leu 

760 

Tyr 

Asp 

His 

Glu 

Asn 

765 

Ala 

Ser 

Thr 

/ 

Leu 

lie 

770 

Leu 

ACT 

CCT 

ACT 

TCC 

AAG 

GAT 

GTT 

CTG 

TCA 

AAC 

CTA 

GTC 

ATG 

ATT 

TCT 

AGA 

Thr 

Pro 

Thr 

Ser 

775 

Lys 

Asp 

Val 

Leu 

Ser 

780 

Asn 

Leu 

Val 

/ 

/Met 

lie 

785 

Ser 

Arg 

GGC 

AAA 

GAA 

TCA 

TAC 

AAA 

ATG 

TCA 

GAC 

AAG 

CTC 

^AAA 

GGT 

AAC 

AAT 

TAT 

Gly 

Lys 

Glu 

790 

Ser 

Tyr 

Lys 

Met 

Ser 

795 

Asp 

Lys 

Leu/ 

Lys 

Gly 

800 

Asn 

Asn 

Tyr 

GAA 

TCT 

GAT 

GTT 

GAA 

TTA 

ACC 

AAA 

AAT 

ATT/ 

'CCC 

ATG 

GAA 

AAG 

AAT 

CAA 

Glu 

Ser 

Asp 

Val 

Glu 

Leu 

Thr 

Lys 

Asn 

116 

Pro 

Met 

Glu 

Lys 

Asn 

Gin 


805 


810 


815 



GAT 

GTA 

TGT 

GCT 

TTA 

AAT 

GAA 

AAT 

TAT 

AAA 

AAC 

GTT 

GAG 

CTG 

TTG 

CCA 


Asp 

Val 

Cys 

Ala 

Leu 

Asn 

Glu 

Asn 

Tyr 

Lys 

Asn 

Val 

Glu 

Leu 

Leu 

Pro 


820 





825 


/ 

/ 


830 





835 

-- 3 0 

CCT 

GAA 

AAA 

TAC 

ATG 

AGA 

GTA 

GCA 

TCA 

CCT 

TCA 

AGA 

AAG 

GTA 

CAA 

TTC 


Pro 

Glu 

Lys 

Tyr 

Met 

Arg 

Val 

Ala 

Ser 

Pro 

Ser 

Arg 

Lys 

Val 

Gin 

Phe 

-.gpss&i 





840 



/ 


845 





850 



AAC 

CAA 

AAC 

ACA 

AAT 

CTA 

AGA 

GTA 

ATC 

CAA 

AAA 

AAT 

CAA 

GAA 

GAA 

ACT 

r 35 

Asn 

Gin 

Asn 

Thr 

Asn 

Leu 

g 

Val 

He 

Gin 

Lys 

Asn 

Gin 

Glu 

Glu 

Thr 


855 


860 


865 


885 


890 


895 


AAT 

CTT 

GCT 

TTA 

GGA 

AAT 

ACT 

AAG 

GAA 

CTT 

CAT 

GAA 

ACA 

GAC 

TTG 

ACT 

Asn 

900 

Leu 

Ala 

/ 

Leu 

Gly 

Asn 

905 

Thr 

Lys 

Glu 

Leu 

His 

910 

Glu 

Thr 

Asp 

Leu 

Thr 

915 

TGT 

GTA 

AAC 

GAA 

CCC 

ATT 

TTC 

AAG 

AAC 

TCT 

ACC 

ATG 

GTT 

TTA 

TAT 

GGA 

Cys 

Val 

/ 

Asn 

Glu 

Pro 

920 

lie 

Phe 

Lys 

Asn 

Ser 

925 

Thr 

Met 

Val 

Leu 

Tyr 

930 

Gly 

GAC 

ACA 

GGT 

GAT 

AAA 

CAA 

GCA 

ACC 

CAA 

GTG 

TCA 

ATT 

AAA 

AAA 

GAT 

TTG 

Asp 

Tlir 

Gly Asp 

Lys 

Gin 

Ala 

Thr 

Gin 

Val 

Ser 

lie 

Lys 

Lys 

Asp 

Leu 


2493 


2541 


2589 


2637 


2685 


2733 


2781 


2829 


ACT 

Thr 

TCA 

Ser 

ATT 

lie 

870 

TCA 

Ser 

AAA 

Lys 

/ 

ATA 

He 

ACT 

Thr 

GTC 

Val 

875 

AAT 

Asn 

CCA 

Pro 

GAC 

Asp 

TCT 

Ser 

GAA 

Glu 

880 

GAA 

Glu 

CTT 

Leu 

TTC 

Phe 

2877 

TCA 

Ser 

GAC 

Asp 

AAT 

Asn 

GAG 

Glu 

AAT 

Asn 

AAT 

Asn 

TTT 

Phe 

GTC 

Val 

TTC 

Phe 

CAA 

Gin 

GTA 

Val 

GCT 

Ala 

AAT 

Asn 

GAA 

Glu 

AGG 

Arg 

AAT 

Asn 

2925 


2973 


3021 


3069 


935 


940 


945 


GTy TAT GTT 
Va/L Tyr Val 
950 


CTT GCA 
Leu Ala 


GAG GAG 
Glu Glu 


AAC AAA AAT 
Asn Lys Asn 
955 


AGT GTA AAG 
Ser Val Lys 
960 


CAG CAT ATA 
Gin His lie 


3117 


ATG ACT CTA GGT CAA GAT TTA AAA TCG GAC ATC TCC TTG AAT ATA 


3165 


75 



Lys Met Thr Leu Gly Gin Asp Leu Lys Ser Asp lie Ser Leu Asn lie 
965 970 975 / 


n Ay 


GAT AAA ATA CCA GAA AAA AAT AAT GAT TAC ATG AAC AAA TGG GCA -GGA 
Asp Lys lie Pro Glu Lys Asn Asn Asp Tyr Met Asn Lys Trp Ala^ Gly 
980 985 990 / 995 

CTC TTA GGT CCA ATT TCA AAT CAC AGT TTT GGA GGT AGC TTCTAGA ACA 

Leu Leu Gly Pro lie Ser Asn His Ser Phe Gly Gly Ser Phe Arg Thr 

1000 1005 / 1010 

GCT TCA AAT AAG GAA ATC AAG CTC TCT GAA CAT AAC ATT AAG AAG AGC 

Ala Ser Asn Lys Glu lie Lys Leu Ser Glu His Asn ZlLe Lys Lys Ser 

1015 1020 / 1025 


AAA ATG TTC TTC AAA GAT ATT GAA GAA CAA TAT GTCT ACT AGT TTA GCT 
Lys Met Phe Phe Lys Asp lie Glu Glu Gin Tyr/Pro Thr Ser Leu Ala 
1030 1035 / 1040 

TGT GTT GAA ATT GTA AAT ACC TTG GCA TTA /GAT AAT CAA AAG AAA CTG 

Cys Val Glu lie Val Asn Thr Leu Ala Lei/ Asp Asn Gin Lys Lys Leu 

1045 1050 / 1055 

AGC AAG CCT CAG TCA- ATT AAT ACT GTA/ TCT GCA CAT TTA CAG AGT AGT 

Ser Lys Pro Gin Ser lie Asn Thr Val Ser Ala His Leu Gin Ser Ser 

1060 1065 / 1070 1075 

GTA GTT GTT TCT GAT TGT AAA AAJ / AGT CAT ATA ACC CCT CAG ATG TTA 

Val Val Val Ser Asp Cys Lys Asfn Ser His lie Thr Pro Gin Met Leu 

1080 / 1085 1090 

TTT TCC AAG CAG GAT TTT AAT TCA AAC CAT AAT TTA ACA CCT AGC CAA 

Phe Ser Lys Gin Asp Phe Asn Ser Asn His Asn Leu Thr Pro Ser Gin 

1095 / 1100 1105 

AAG GCA GAA ATT ACA GAA CTT TCT ACT ATA TTA GAA GAA TCA GGA AGT 

Lys Ala Glu lie Thr Glu Leu Ser Thr lie Leu Glu Glu Ser Gly Ser 

1110 / 1115 1120 

CAG TTT GAA TTT AGT CAG TTT AGA AAR CCA AGC TAC ATA TTG CAG AAG 

Gin Phe Glu Phe Thr Gin Phe Arg Xaa Pro Ser Tyr lie Leu Gin Lys 

1125 / 1130 1135 

AGT ACA TTT GAA GTG CCT GAA AAC CAG ATG ACT ATC TTA AAG ACC ACT 

Ser Thr Phe Glu Val Pro Glu Asn Gin Met Thr lie Leu Lys Thr Thr 

1140 / 1145 1150 1155 

TCT GAG GAA TGC AGA GAT GCT GAT CTT CAT GTC ATA ATG AAT GCC CCA 

Ser Glu g/u Cys Arg Asp Ala Asp Leu His Val lie Met Asn Ala Pro 

/ 1160 1165 1170 

TCG AT J GGT CAG GTA GAC AGC AGC AAG CAA TTT GAA GGT ACA GTT GAA 

Ser iVe Gly Gin Val Asp Ser Ser Lys Gin Phe Glu Gly Thr Val Glu 

/ 1175 1180 1185 

ATT/ AAA CGG AAG TTT GCT GGC CTG TTG AAA AAT GAC TGT AAC AAA AGT 
ILe Lys Arg Lys Phe Ala Gly Leu Leu Lys Asn. Asp Cys Asn Lys Ser 
/ 1190 1195 1200 


/GCT TCT GGT TAT TTA ACA GAT GAA AAT GAA GTG GGG TTT AGG GGC TTT 
Ala Ser Gly Tyr Leu Thr Asp Glu Asn Glu Val Gly Phe Arg Gly Phe 


76 


1205 


1210 


1215 


TAT TCT GCT CAT GGC ACA AAA CTG AAT GTT TCT ACT GAA GCT CTG CF 
Tyr Ser Ala His Gly Thr Lys Leu Asn Val Ser Thr Glu Ala Leu G1 
1220 1225 1230 1235 


3933 



AAA 

GCT 

GTG 

AAA 

CTG 

TTT 

AGT 

GAT 

ATT 

GAG 

AAT 

ATT 

AGT 

GAG 

G^A 

ACT 

Lys 

Ala 

Val 

Lys 

Leu 

Phe 

Ser 

Asp 

lie 

Glu 

Asn 

lie 

Ser 

Glu 

/lu 

Thr 




1240 




1245 




/ 

L250 


TCT 

GCA 

GAG 

GTA 

CAT 

CCA 

ATA 

AGT 

TTA 

TCT 

TCA 

AGT 

AAA 

/TGT 

CAT 

GAT 

Ser 

Ala 

Glu 

Val 

His 

Pro 

lie 

Ser 

Leu 

Ser 

Ser 

Ser 

Ly/ 

Cys 

His 

Asp 



1255 




1260 




/ 1265 



TCT 

GTC 

GTT 

TCA 

ATG 

TTT 

AAG 

ATA 

GAA 

AAT 

CAT 

AA / 

/ 

GAT 

AAA 

ACT 

GTA 

Ser 

Val 

Val 

Ser 

Met 

Phe 

Lys 

lie 

Glu 

Asn 

His 

A^n 

Asp 

Lys 

Thr 

Val 


1270 


1275 


1280 



20 

AGT 

GAA 

AAA 

AAT 

AAT 

AAA 

TGC 

CAA 

CTG 

ATA 

t/a 

CAA 

AAT 

AAT 

ATT 

GAA 



Ser 

Glu 

Lys 

Asn 

Asn 

Lys 

Cys 

Gin 

Leu 

lie 

Zeu 

Gin 

Asn 

Asn 

lie 

Glu 



1285 




1290 



/ 

1295 







ATG 

ACT 

ACT 

GGC 

ACT 

TTT 

GTT 

GAA 

GAA 

/tt 

ACT 

GAA 

AAT 

TAC 

AAG 

AGA 


25 

Met 

Thr 

Thr 

Gly 

Thr 

Phe 

Val 

Glu 

Glu/ 

Hie 

Thr 

Glu 

Asn 

Tyr 

Lys 

Arg 



1300 




1305 



/ 

1310 




1315 

L; ■ 


AAT 

ACT 

GAA 

AAT 

GAA 

GAT 

AAC 

AAA/ 

HAT 

ACT 

GCT 

GCC 

AGT 

AGA 

AAT 

TCT 

„ , 


Asn 

Thr 

Glu 

Asn 

Glu 

Asp 

Asn 

Ly d 

Tyr 

Thr 

Ala 

Ala 

Ser 

Arg 

Asn 

Ser 

;; 

30 




1320 



/ 

1325 




1330 


jM= 


CAT 

AAC 

TTA 

GAA 

TTT 

GAT 

GGC/ 

AGT 

GAT 

TCA 

AGT 

AAA 

AAT 

GAT 

ACT 

GTT 

$ 


His 

Asn 

Leu 

Glu 

Phe 

Asp 

G/y 

Ser 

Asp 

Ser 

Ser 

Lys 

Asn 

Asp 

Thr 

Val 


35 


40 


45 


50 


1335 


1340 


1345 


TGT 

ATT 

CAT 

AAA 

GAT 

GM 

ACG 

GAC 

TTG 

CTA 

TTT 

ACT 

GAT 

CAG 

CAC 

AAC 

Cys 

lie 

His 

Lys 

Asp 

G/u 

Thr 

Asp 

Leu 

Leu 

Phe 

Thr 

Asp 

Gin 

His 

Asn 


1350 



7 

1355 




1360 




ATA 

TGT 

CTT 

AAA 

TTA 

TCT 

GGC 

CAG 

TTT 

ATG 

AAG 

GAG 

GGA 

AAC 

ACT 

CAG 

lie 

Cys 

Leu 

Lys 

l/u 

Ser 

Gly 

Gin 

Phe 

Met 

Lys 

Glu 

Gly 

Asn 

Thr 

Gin 

1365 



/ 

1370 




1375 





ATT 

AAA 

GAA 

GAT 

TTG 

TCA 

GAT 

TTA 

ACT 

TTT 

TTG 

GAA 

GTT 

GCG 

AAA 

GCT 

lie 

Lys 

Glu 

a/p 

Leu 

Ser 

Asp 

Leu 

Thr 

Phe 

Leu 

Glu 

Val 

Ala 

Lys 

Ala 

1380 



/ 

1385 




1390 




1395 

CAA 

GAA 

GCK 

TGT 

CAT 

GGT 

AAT 

ACT 

TCA 

AAT 

AAA 

GAA 

CAG 

TTA 

ACT 

GCT 

Gin 

Glu 

ATa 

Cys 

His 

Gly 

Asn 

Thr 

Ser 

Asn 

Lys 

Glu 

Gin 

Leu 

Thr 

Ala 



7 

1400 




1405 




1410 


ACT 

AAA/ 

/ 

ACG 

GAG 

CAA 

AAT 

ATA 

AAA 

GAT 

TTT 

GAG 

ACT 

TCT 

GAT 

ACA 

TTT 

Thr 

Lyfe 

Thr 

Glu 

Gin 

Asn 

lie 

Lys 

Asp 

Phe 

Glu 

Thr 

Ser 

Asp 

Thr 

Phe 


3981 


4029 


4077 


4125 


4173 


4221 


4269 


4317 


4365 


4413 


4461 


4509 


1415 


1420 


1425 


TTT/ CAG ACT GCA AGT GGG AAA AAT ATT AGT GTC GCC AAA GAG TCA TTT 
Phye Gin Thr Ala Ser Gly Lys Asn He Ser Val Ala Lys Glu Ser Phe 
1430 1435 1440 


4557 


/AAT AAA ATT GTA AAT TTC TTT GAT CAG AAA CCA GAA GAA TTG CAT AAC 
Asn Lys lie Val Asn Phe Phe Asp Gin Lys Pro Glu Glu Leu His Asn 
1445 1450 1455 


4605 


77 



TTT 

TCC 

TTA 

AAT 

TCT 

GAA 

TTA 

CAT 

TCT 

GAC 

ATA 

AGA 

AAG 

AAC 

AAA 

ATG 

Phe 

Ser 

Leu 

Asn 

Ser 

Glu 

Leu 

His 

Ser 

Asp 

lie 

Arg 

Lys 

Asn 

Lys 

Met 

1460 




1465 




1470 




1475, 

GAC 

ATT 

CTA 

AGT 

TAT 

GAG 

GAA 

ACA 

GAC 

ATA 

GTT 

AAA 

CAC 

AAA 

ATA 

QTG 

Asp 

lie 

Leu 

Ser 

Tyr 

Glu 

Glu 

Thr 

Asp 

lie 

Val 

Lys 

His 

Lys 

Ile y 

/Leu 




1480 




1485 




1490 


AAA 

GAA 

AGT 

GTC 

CCA 

GTT 

GGT 

ACT 

GGA 

AAT 

CAA 

CTA 

GTG 

ACC 

/TTC 

CAG 

Lys 

Glu 

Ser 

Val 

Pro 

Val 

Gly 

Thr 

Gly 

Asn 

Gin 

Leu 

Val 

Thj/ 

Phe 

Gin 



1495 




1500 




1505 



GGA 

CAA 

CCC 

GAA 

CGT 

GAT 

GAA 

AAG 

ATC 

AAA 

GAA 

CCT 

ACT/ 

'CTG 

TTG 

GGT 

Gly 

Gin 

Pro 

Glu 

Arg 

Asp 

Glu 

Lys 

He 

Lys 

Glu 

Pro 

Tht 

Leu 

Leu 

Gly 


1510 




1515 




1^2 0 




TTT 

CAT 

ACA 

GCT 

AGC 

GGG 

AAA 

AAA 

GTT 

AAA 

ATT 

GCA 

AAG 

GAA 

TCT 

TTG 

Phe 

His 

Thr 

Ala 

Ser 

Gly 

Lys 

Lys 

Val 

Lys 

lie 

Ala 

Lys 

Glu 

Ser 

Leu 


4653 


4701 


4749 


4797 


4845 


1525 


1530 


25 


GAC AAA GTG AAA AAC CTT TTT GAT GAA AAA 
Asp Lys Val Lys Asn Leu Phe Asp Glu Lys 
1540 1545 


CAA GGT ACT AGT GAA 
Gin Gly Thr Ser Glu 
1555 


4893 


1 


ATC 

ACC 

AGT 

TTT 

AGC 

CAT 

CAA 

TGG 

GCA 

AAG 

ACC 

CTA 

AAG 

TAC 

AGA 

GAG 



lie 

Thr 

Ser 

Phe 

Ser 

His 

Gin 

Trp 

Ala 7 

Tys 

Thr 

Leu 

Lys 

Tyr 

Arg 

Glu 






1560 




/1565 




1570 


: 

30 









/ 










GCC 

TGT 

AAA 

GAC 

CTT 

GAA 

TTA 

GCA 

/TGT 

GAG 

ACC 

ATT 

GAG 

ATC 

ACA 

GCT 



Ala 

Cys 

Lys 

Asp 

Leu 

Glu 

Leu 

Ala/ 

Cys 

Glu 

Thr 

lie 

Glu 

lie 

Thr 

Ala 





1575 




/ 1580 




1585 




35 

GCC 

CCA 

AAG 

TGT 

AAA 

GAA 

ATG/ 

'CAG 

AAT 

TCT 

CTC 

AAT 

AAT 

GAT 

AAA 

AAC 



Ala 

Pro 

Lys 

Cys 

Lys 

Glu 

Me/ 

Gin 

Asn 

Ser 

Leu 

Asn 

Asn 

Asp 

Lys 

Asn 




1590 




/ 1595 




1600 




. f~\ 


CTT 

GTT 

TCT 

ATT 

GAG 

act/ 

/ 

GTG 

GTG 

CCA 

CCT 

AAG 

CTC 

TTA 

AGT 

GAT 

AAT 


40 

Leu 

Val 

Ser 

lie 

Glu 

Thr 

Val 

Val 

Pro 

Pro 

Lys 

Leu 

Leu 

Ser 

Asp 

Asn 


4 941 


4989 


5037 


5085 


1605 


1610 


1615 


45 


TTA TGT AGA CAA AC r 
Leu Cys Arg Gin T! 
1620 


GAA AAT CTC AAA ACA TCA AAA AGT ATC TTT TTG 
Glu Asn Leu Lys Thr Ser Lys Ser lie Phe Leu 
1625 1630 1635 


5133 


50 


AAA GTT AAA GT2/ CAT GAA AAT GTA GAA AAA GAA ACA GCA AAA AGT CCT 5181 

Lys Val Lys v/l His Glu Asn Val Glu Lys Glu Thr Ala Lys Ser Pro 

1640 1645 1650 

GCA ACT TGT' TAC ACA AAT CAG TCC CCT TAT TCA GTC ATT GAA AAT TCA 52 2 9 

Ala Thr Cys Tyr Thr Asn Gin Ser Pro Tyr Ser Val lie Glu Asn Ser 

1655 1660 1665 


5 5 GCC TTA/GCT TTT TAC ACA AGT TGT AGT AGA AAA ACT TCT GTG AGT CAG 

Ala Le/ Ala Phe Tyr Thr Ser Cys Ser Arg Lys Thr Ser Val Ser Gin 
1670 1675 1680 


5277 


ACT /TCA TTA CTT GAA GCA AAA AAA TGG CTT AGA GAA GGA ATA TTT GAT 
6 0 Th y/ Ser Leu Leu Glu Ala Lys Lys Trp Leu Arg Glu Gly lie Phe Asp 
1685 1690 1695 


5325 


78 



GGT CAA CCA GAA AGA ATA AAT ACT GCA GAT TAT GTA GGA AAT TAT TTG / 5373 

Gly Gin Pro Glu Arg lie Asn Thr Ala Asp Tyr Val Gly Asn Tyr Leiy^ 

1700 1705 1710 17 LB 

TAT GAA AAT AAT TCA AAC AGT ACT ATA GCT GAA AAT GAC AAA AAT /CAT 5421 

Tyr Glu Asn Asn Ser Asn Ser Thr lie Ala Glu Asn Asp Lys Asr/ His 

172 0 1725 173 , 0 

CTC TCC GAA AAA CAA GAT ACT TAT TTA AGT AAC AGT AGC ATG/TCT AAC 5469 

Leu Ser Glu Lys Gin Asp Thr Tyr Leu Ser Asn Ser Ser Met Ser Asn 

1735 1740 Ills 

AGC TAT TCC TAC CAT TCT GAT GAG GTA TAT AAT GAT TCA/ GGA TAT CTC 5 517 

Ser Tyr Ser Tyr His Ser Asp Glu Val Tyr Asn Asp Ser Gly Tyr Leu 

1750 1755 17&0 

TCA AAA AAT AAA CTT GAT TCT GGT ATT GAG CCA GT5C TTG AAG AAT GTT 5565 

Ser Lys Asn Lys Leu Asp Ser Gly lie Glu Pro Wl Leu Lys Asn Val 

1765 1770 l/75 

GAA GAT CAA AAA AAC ACT AGT TTT TCC AAA GTA ATA TCC AAT GTA AAA 5613 

Glu Asp Gin Lys Asn Thr Ser Phe Ser Lys Tal lie Ser Asn Val Lys 

1780 1785 V790 1795 

GAT GCA AAT GCA TAC CCA CAA ACT GTA AAT GAA GAT ATT TGC GTT GAG 5661 

Asp Ala Asn Ala Tyr Pro Gin Thr Val Asn Glu Asp lie Cys Val Glu 

1800 1/805 1810 

GAA CTT GTG ACT AGC TCT TCA CCC TOC AAA AAT AAA AAT GCA GCC ATT 5709 

Glu Leu Val Thr Ser Ser Ser Pro Cys Lys Asn Lys Asn Ala Ala lie 

1815 11820 1825 

AAA TTG TCC ATA TCT AAT AGT MT AAT TTT GAG GTA GGG CCA CCT GCA 57 57 

Lys Leu Ser lie Ser Asn Ser Asn Asn Phe Glu Val Gly Pro Pro Ala 

1830 1L83 5 1840 

TTT AGG ATA GCC AGT GGT Aj(a ATC GTT TGT GTT TCA CAT GAA ACA ATT 5805 

Phe Arg lie Ala Ser Gly Is ys lie Val Cys Val Ser His Glu Thr lie 

1845 /1850 1855 

AAA AAA GTG AAA GAC ATA TTT ACA GAC AGT TTC AGT AAA GTA ATT AAG 5853 

Lys Lys Val Lys Asp aile Phe Thr Asp Ser Phe Ser Lys Val lie Lys 

1860 1865 1870 1875 

GAA AAC AAC GAG AAT AAA TCA AAA ATT TGC CAA ACG AAA ATT ATG GCA 5901 

Glu Asn Asn Glu Asn Lys Ser Lys He Cys Gin Thr Lys lie Met Ala 

1:88 0 1885 1890 

GGT TGT TAC GAG GCA TTG GAT GAT TCA GAG GAT ATT CTT CAT AAC TCT 5949 

Gly Cys Tyr Glu Ala Leu Asp Asp Ser Glu Asp He Leu His Asn Ser 

1/895 1900 1905 

CTA GAT AAT GAT GAA TGT AGC ACG CAT TCA CAT AAG GTT TTT GCT GAC 5997 

Leu Asp Asn Asp Glu Cys Ser Thr His Ser His Lys Val Phe Ala Asp 

L910 1915 1920 

ATT CAG AGT GAA GAA ATT TTA CAA CAT AAC CAA AAT ATG TCT GGA TTG 6045 

lie Gin Ser Glu Glu He Leu Gin His Asn Gin Asn Met Ser Gly Leu 

h925 1930 1935 

GAS AAA GTT TCT AAA ATA TCA CCT TGT GAT GTT AGT TTG GAA ACT TCA 6093 


79 


6141 


Glu Lys Val Ser Lys lie Ser Pro Cys Asp Val Ser Leu Glu Thr Ser 
1940 1945 1950 1955 

GAT ATA TGT AAA TGT AGT ATA GGG AAG CTT CAT AAG TCA GTC TCA TOT 

Asp lie Cys Lys Cys Ser lie Gly Lys Leu His Lys Ser Val Ser Ser 

1960 1965 197 0 y 

GCA AAT ACT TGT GGG ATT TTT AGC ACA GCA AGT GGA AAA TCT GTC CAG 

Ala Asn Thr Cys Gly lie Phe Ser Thr Ala Ser Gly Lys Ser /Val Gin 

1975 1980 1985' 

GTA TCA GAT GCT TCA TTA CAA AAC GCA AGA CAA GTG TTT TCT GAA ATA 

Val Ser Asp Ala Ser Leu Gin Asn Ala Arg Gin Val Phe/ser Glu lie 

1990 1995 2OOJ0 

GAA GAT AGT ACC AAG CAA GTC TTT TCC AAA GTA TTG /TTT AAA AGT AAC 

Glu Asp Ser Thr Lys Gin Val Phe Ser Lys Val Ley' Phe Lys Ser Asn 

2005 2010 203/5 

GAA CAT TCA GAC CAG CTC ACA AGA GAA GAA AAT /ACT GCT ATA CGT ACT 

Glu His Ser Asp Gin Leu Thr Arg Glu Glu Asri Thr Ala lie Arg Thr 

2020 2025 2(130 2035 

CCA GAA CAT TTA ATA TCC CAA AAA GGC TTt/tCA TAT AAT GTG GTA AAT 

Pro Glu His Leu lie Ser Gin Lys Gly Phe Ser Tyr Asn Val Val Asn 

2040 2^45 2050 

TCA TCT GCT TTC TCT GGA TTT AGT ACSC GCA AGT GGA AAG CAA GTT TCC 

Ser Ser Ala Phe Ser Gly Phe Ser Thr Ala Ser Gly Lys Gin Val Ser 

2055 21360 2065 

ATT TTA GAA AGT TCC TTA CAC AAA GTT AAG GGA GTG TTA GAG GAA TTT 

lie Leu Glu Ser Ser Leu His Lys Val Lys Gly Val Leu Glu Glu Phe 

2070 2015 2080 

GAT TTA ATC AGA ACT GAG CAT AGT CTT CAC TAT TCA CCT ACG TCT AGA 

Asp Leu lie Arg Thr Glu His Ser Leu His Tyr Ser Pro Thr Ser Arg 

2085 2090 2095 

CAA AAT GTA TCA AAA ATA CTT CCT CGT GTT GAT AAG AGA AAC CCA GAG 

Gin Asn Val Ser Lys IAe Leu Pro Arg Val Asp Lys Arg Asn Pro Glu 

2100 2/05 2110 2115 

CAC TGT GTA AAC TCA GAA ATG GAA AAA ACC TGC AGT AAA GAA TTT AAA 

His Cys Val Asn S^er Glu Met Glu Lys Thr Cys Ser Lys Glu Phe Lys 

23120 2125 2130 

TTA TCA AAT AAC TTA AAT GTT GAA GGT GGT TCT TCA GAA AAT AAT CAC 

Leu Ser Asn A^n Leu Asn Val Glu Gly Gly Ser Ser Glu Asn Asn His 

2/35 2140 2145 

TCT ATT AAK GTT TCT CCA TAT CTC TCT CAA TTT CAA CAA GAC AAA CAA 

Ser lie hys Val Ser Pro Tyr Leu Ser Gin Phe Gin Gin Asp Lys Gin 

2150 2155 2160 

CAG TTc/ GTA TTA GGA ACC AAA GTC TCA CTT GTT GAG AAC ATT CAT GTT 

Gin Leu Val Leu Gly Thr Lys Val Ser Leu Val Glu Asn lie His Val 

2165 2170 2175 


TTG/ GGA AAA GAA CAG GCT TCA CCT AAA AAC GTA AAA ATG GAA ATT GGT 
Leu Gly Lys Glu Gin Ala Ser Pro Lys Asn Val Lys Met Glu lie Gly 



2180 


2185 


2190 


2195 



20 


25 


AAA 

ACT 

GAA 

ACT 

TTT 

TCT 

GAT 

GTT 

CCT 

GTG 

AAA 

ACA 

AAT 

ATA 

GAA 

GTT 

Lys 

Thr 

Glu 

Thr 

Phe 

Ser 

Asp 

Val 

Pro 

Val 

Lys 

Thr 

Asn 

lie 

Glu 

Val- 




2200 




2205 




2210 

7 

TGT 

TCT 

ACT 

TAC 

TCC 

AAA 

GAT 

TCA 

GAA 

AAC 

TAC 

TTT 

GAA 

ACA 

GAA 

/GCA 

Cys 

Ser 

Thr 

Tyr 

Ser 

Lys 

Asp 

Ser 

Glu 

Asn 

Tyr 

Phe 

Glu 

Thr 

Glj/ 

Ala 



2215 




2220 




2225 

7 


GTA 

GAA 

ATT 

GCT 

AAA 

GCT 

TTT 

ATG 

GAA 

GAT 

GAT 

GAA 

CTG 

Acy 

GAT 

TCT 

Val 

Glu 

lie 

Ala 

Lys 

Ala 

Phe 

Met 

Glu 

Asp 

Asp 

Glu 

Leu 

Thr 

Asp 

Ser 


2230 




2235 




2240 

/ 



AAA 

CTG 

CCA 

AGT 

CAT 

GCC 

ACA 

CAT 

TCT 

CTT 

TTT 

ACA 

T GT 

CCC 

GAA 

AAT 

Lys 

Leu 

Pro 

Ser 

His 

Ala 

Thr 

His 

Ser 

Leu 

Phe 

Thr 

Qys 

Pro 

Glu 

Asn 

2245 




2250 




2255 

/ 

/ 




GAG 

GAA 

ATG 

GTT 

TTG 

TCA 

AAT 

TCA 

AGA 

ATT 

GGA 


AGA 

AGA 

GGA 

GAG 

Glu 

Glu 

Met 

Val 

Leu 

Ser 

Asn 

Ser 

Arg 

lie 

Gly 

/ys 

Arg 

Arg 

Gly 

Glu 

2260 




2265 




2270/ 




2275 

CCC 

CTT 

ATC 

TTA 

GTG 

GGA 

GAA 

CCC 

TCA 

ATC 

AAA 

AGA 

AAC 

TTA 

TTA 

AAT 

Pro 

Leu 

He 

Leu 

val 

Gly 

Glu 

Pro 

Ser 

Ila 

/Lys 

Arg 

Asn 

Leu 

Leu 

Asn 


6861 


6909 


6957 


7005 


7053 


7101 


2280 


2285 


2290 


30 


GAA TTT GAC AGG ATA ATA GAA AAT CAA &AA AAA TCC TTA AAG GCT TCA 
Glu Phe Asp Arg lie lie Glu Asn Gin/ Glu Lys Ser Leu Lys Ala Ser 
2295 23C/0 2305 


7149 


35 


40 


AAA 

AGC 

ACT 

CCA 

GAT 

GGC 

ACA 

ATA, 

/AAA 

GAT 

CGA 

AGA 

TTG 

TTT 

ATG 

CAT 

7197 

Lys 

Ser 

Thr 

Pro 

Asp 

Gly 

Thr 

II/ 

Lys 

Asp 

Arg 

Arg 

Leu 

Phe 

Met 

His 



2310 




2315 




2320 





CAT 

GTT 

TCT 

TTA 

GAG 

CCG 

ATT/ 

/ 

ACC 

TGT 

GTA 

CCC 

TTT 

CGC 

ACA 

ACT 

AAG 

7245 

His 

Val 

Ser 

Leu 

Glu 

Pro 

ITe 

Thr 

Cys 

Val 

Pro 

Phe 

Arg 

Thr 

Thr 

Lys 


2325 




'l 

iSGO 




2335 






GAA 

CGT 

CAA 

GAG 

ATA 

CA® 

AAT 

CCA 

AAT 

TTT 

ACC 

GCA 

CCT 

GGT 

CAA 

GAA 

7293 

Glu 

Arg 

Gin 

Glu 

lie 

Gin 

Asn 

Pro 

Asn 

Phe 

Thr 

Ala 

Pro 

Gly 

Gin 

Glu 



2340 


545 


2350 


2355 


TTT CTG TCT AAA TOT CAT TTG TAT GAA CAT CTG ACT TTG GAA AAA TCT 
4 5 Phe Leu Ser Lys His Leu Tyr Glu His Leu Thr Leu Glu Lys Ser 

J 60 2365 2370 


7341 


50 


TCA AGC AAT TTA GCA GTT TCA GGA CAT CCA TTT TAT CAA GTT TCT GCT 
Ser Ser Asn Lfeu Ala Val Ser Gly His Pro Phe Tyr Gin Val Ser Ala 
131 S 2380 2385 


7389 


55 


60 


AGA 

AAT 

GAA 

AAA 

ATG 

AGA 

CAC 

TTG 

ATT 

ACT 

ACA GGC 

AGA 

CCA 

ACC 

7437 

Arg 

^sn 

Glu 

Lys 

Met 

Arg 

His 

Leu 

lie 

Thr 

Thr Gly 

Arg 

Pro 

Thr 


/ 

1390 




2395 




2400 






TTT 

GTT 

CCA 

CCT 

TTT 

AAA 

ACT 

AAA 

TCA 

CAT TTT 

CAC 

AGA 

GTT 

7485 

/al 

Phe 

Val 

Pro 

Pro 

Phe 

Lys 

Thr 

Lys 

Ser 

His Phe 

His 

Arg 

Val 


1405 




2410 




2415 





CAG 

TGT 

GTT 

AGG 

AAT 

ATT 

AAC 

TTG 

GAG 

GAA 

AAC AGA 

CAA 

AAG 

CAA 

7533 

Gin 

Cys 

Val 

Arg 

Asn 

lie 

Asn 

Leu 

Glu 

Glu 

Asn Arg 

Gin 

Lys 

Gin 



2425 


2430 


2435 


81 



a a / 

AAC ATT GAT GGA CAT GGC TCT GAT GAT AGT AAA AAT AAG ATT AAT GAC/ 7581 

Asn lie Asp Gly His Gly Ser Asp Asp Ser Lys Asn Lys lie Asn Asp 

2440 2445 2450 / 

AAT GAG ATT CAT CAG TTT AAC AAA AAC AAC TCC AAT CAA GCA GQA GCT 7 62 9 

Asn Glu lie His Gin Phe Asn Lys Asn Asn Ser Asn Gin Ala A/fa Ala 

2455 2460 2465 7 

GTA ACT TTC ACA AAG TGT GAA GAA GAA CCT TTA GAT TTA A^T ACA AGT 7 67 7 

Val Thr Phe Thr Lys Cys Glu Glu Glu Pro Leu Asp Leu /Tie Thr Ser 

2470 2475 248(/ 

CTT CAG AAT GCC AGA GAT ATA CAG GAT ATG CGA ATT Tag AAG AAA CAA 7 72 5 

Leu Gin Asn Ala Arg Asp lie Gin Asp Met Arg lie/ Lys Lys Lys Gin 

2485 2490 24^5 

AGG CAA CGC GTC TTT CCA CAG CCA GGC AGT CTG' TAT CTT GCA AAA ACA 7 773 

Arg Gin Arg Val Phe Pro Gin Pro Gly Ser Leu Tyr Leu Ala Lys Thr 

2500 2505 2510 2515 

TCC ACT CTG CCT CGA ATC TCT CTG AAA GOA GCA GTA GGA GGC CAA GTT 7 821 

Ser Thr Leu Pro Arg lie Ser Leu Lys Ala Ala Val Gly Gly Gin Val 

2520 /525 2530 

CCC TCT GCG TGT TCT CAT AAA CAG OTG TAT ACG TAT GGC GTT TCT AAA 7 86 9 

Pro Ser Ala Cys Ser His Lys Gin /Leu Tyr Thr Tyr Gly Val Ser Lys 

2535 /2540 2545 

CAT TGC ATA AAA ATT AAC AGC AAA AAT GCA GAG TCT TTT CAG TTT CAC 7 917 

His Cys lie Lys lie Asn Ser/ Lys Asn Ala Glu Ser Phe Gin Phe His 

2550 / 2555 2560 

ACT GAA GAT TAT TTT GGT VAAG GAA AGT TTA TGG ACT GGA AAA GGA ATA 7 96 5 

Thr Glu Asp Tyr Phe Gly Lys Glu Ser Leu Trp Thr Gly Lys Gly lie 

2565 Y 2570 2575 

CAG TTG GCT GAT GGT/GGA TGG CTC ATA CCC TCC AAT GAT GGA AAG GCT 8 013 

Gin Leu Ala Asp Gly Gly Trp Leu lie Pro Ser Asn Asp Gly Lys Ala 

2580 / 2585 2590 2595 

GGA AAA GAA GAVTTT TAT AGG GCT CTG TGT GAC ACT CCA GGT GTG GAT 8 061 

Gly Lys Glu Glu Phe Tyr Arg Ala Leu Cys Asp Thr Pro Gly Val Asp 

/ 2600 2605 2610 

CCA AAG CTl/ ATT TCT AGA ATT TGG GTT TAT AAT CAC TAT AGA TGG ATC 810 9 

Pro Lys Leu lie Ser Arg lie Trp Val Tyr Asn His Tyr Arg Trp lie 

/ 2615 2620 2625 

ATA TGGT AAA CTG GCA GCT ATG GAA TGT GCC TTT CCT AAG GAA TTT GCT 815 7 

lie Trp Lys Leu Ala Ala Met Glu Cys Ala Phe Pro Lys Glu Phe Ala 

/ 2630 2635 2640 

AAT/AGA TGC CTA AGC CCA GAA AGG GTG CTT CTT CAA CTA AAA TAC AGA 8205 

Asti Arg Cys Leu Ser Pro Glu Arg Val Leu Leu Gin Leu Lys Tyr Arg 

/ 2645 2650 2655 

/TAT GAT ACG GAA ATT GAT AGA AGC AGA AGA TCG GCT ATA AAA AAG ATA 82 5 3 

' Tyr Asp Thr Glu lie Asp Arg Ser Arg Arg Ser Ala lie Lys Lys lie 

2660 2665 2670 2675 


82 


8301 



ATG 

GAA 

AGG 

GAT 

GAC 

ACA 

GCT 

GCA 

AAA 

ACA 

CTT 

GTT 

CTC 

Met 

Glu 

Arg 

Asp 

Asp 

Thr 

Ala 

Ala 

Lys 

Thr 

Leu 

Val 

Leu 




2680 




2685 




GAC 

ATA 

ATT 

TCA 

TTG 

AGC 

GCA 

AAT 

ATA 

TCT 

GAA 

ACT 

TCT 

Asp 

lie 

lie 

Ser 

Leu 

Ser 

Ala 

Asn 

lie 

Ser 

Glu 

Thr 

Ser 



2695 




2700 





ACT 

AGT 

AGT 

GCA 

GAT 

ACC 

CAA 

AAA 

GTG 

GCC 

ATT 

ATT 

GAA 

Thr 

Ser 

Ser 

Ala 

Asp 

Thr 

Gin 

Lys 

Val 

Ala 

lie 

lie 

Glu 


2710 




2715 




2720 

GGG 

TGG 

TAT 

GCT 

GTT 

AAG 

GCC 

CAG 

TTA 

GAT 

CCT 

CCC 

CTC 

Gly 

Trp 

Tyr 

Ala 

Val 

Lys 

Ala 

Gin 

Leu 

Asp 

Pro 

Pro 

Leu 

2725 




2730 




2 73 5, 

/ 

TTA 

AAG 

AAT 

GGC 

AGA 

CTG 

ACA 

GTT 

GGT 

CAG 

AAG 

ATT 

ATT 

Leu 

Lys 

Asn 

Gly 

Arg 

Leu 

Thr 

Val 

Gly 

Gin 

Lys 

/tie 

lie 


2690 



2705 


TTA GCT GTC 


8349 


8397 


8445 


8493 


2740 


2745 


2755 


25 


30 


GCA GAA CTG GTG GGC TCT CCT GAT GCC TGT ACA CCT CTT GAA GCC CCA 

Ala Glu Leu Val Gly Ser Pro Asp Ala Cys/rhr Pro Leu Glu Ala Pro 

2760 2765 2770 

GAA TCT CTT ATG TTA AAG ATT TCT GCT /AAC AGT ACT CGG CCT GCT CGC 
Glu Ser Leu Met Leu Lys lie Ser Alsc Asn Ser Thr Arg Pro Ala Arg 
2775 27JB0 2785 

TGG TAT ACC AAA CTT GGA TTC TTT/CCT GAC CCT AGA CCT TTT CCT CTG 

Trp Tyr Thr Lys Leu Gly Phe Phfe Pro Asp Pro Arg Pro Phe Pro Leu 

2790 27/95 2800 


8541 


8589 


8637 


35 


40 


45 


50 


CCC 

TTA 

TCA 

TCG 

CTT 

TTC 

AGT 

GAT 

GGA 

GGA 

AAT 

GTT 

GGT 

TGT 

GTT 

GAT 

Pro 

Leu 

Ser 

Ser 

Leu 

Phe 

Sdr 

Asp 

Gly 

Gly 

Asn 

Val 

Gly 

cys 

Val 

Asp 

2805 





2 840 




2815 





GTA 

ATT 

ATT 

CAA 

AGA 

GC / 

TAC 

CCT 

ATA 

CAG 

TGG 

ATG 

GAG 

AAG 

ACA 

TCA 

Val 

lie 

lie 

Gin 

Arg 

Ala 

Tyr 

Pro 

lie 

Gin 

Trp 

Met 

Glu 

Lys 

Thr 

Ser 

2820 




2 

!0 2 5 




2830 




2835 

TCT 

GGA 

TTA 

TAC 

at/ 

TTT 

CGC 

AAT 

GAA 

AGA 

GAG 

GAA 

GAA 

AAG 

GAA 

GCA 

Ser 

Gly 

Leu 

Tyr 

He 

Phe 

Arg 

Asn 

Glu 

Arg 

Glu 

Glu 

Glu 

Lys 

Glu 

Ala 





ns 4 0 




2845 




2850 


GCA 

AAA 

TAT 

GT(3 

GAG 

GCC 

CAA 

CAA 

AAG 

AGA 

CTA 

GAA 

GCC 

TTA 

TTC 

ACT 

Ala 

Lys 

Tyr 

v/l 

Glu 

Ala 

Gin 

Gin 

Lys 

Arg 

Leu 

Glu 

Ala 

Leu 

Phe 

Thr 



2 

i 

\jt SB 




2860 




2865 



AAA 

ATT 

CACS 

GAG 

GAA 

TTT 

GAA 

GAA 

CAT 

GAA 

GAA 

AAC 

ACA 

ACA 

AAA 

CCA 

Lys 

lie 

GYn 

Glu 

Glu 

Phe 

Glu 

Glu 

His 

Glu 

Glu 

Asn 

Thr 

Thr 

Lys 

Pro 


8685 


8733 


8781 


8829 


8877 


2 87 0 


2875 


2880 


TAT 

TTA 

CCA 

TCA 

CGT 

GCA CTA 

ACA 

AGA 

CAG 

CAA 

GTT 

CGT 

GCT 

TTG 

CAA 

8925 

Tyr 

Leu 

Pro 

Ser 

Arg 

Ala Leu 

Thr 

Arg 

Gin 

Gin 

Val 

Arg 

Ala 

Leu 

Gin 


2885 




2890 




2895 






GAT, 

/ggt 

GCA 

GAG 

CTT 

TAT GAA 

GCA 

GTG 

AAG 

AAT 

GCA 

GCA 

GAC 

CCA 

GCT 

8973 

Asjp 

Gly 

Ala 

Glu 

Leu 

Tyr Glu 

Ala 

Val 

Lys 

Asn 

Ala 

Ala 

Asp 

Pro 

Ala 



2900 2905 2910 2915 

TAC CTT GAG GGT TAT TTC AGT GAA GAG CAG TTA AGA GCC TTG AAT AAT 


9021 


83 


/ 


Tyr Leu Glu Gly Ty r P he Ser Glu Glu Gin Leu Arg Ala Leu Asn Asn 
2920 2925 2930 

CAC AGG CAA ATG TTG AAT GAT AAG AAA CAA GCT CAG ATC CAG TTG (j? 
His Arg Gin Met Leu Asn Asp Lys Lys Gin Ala Gin lie Gin Leu yGlu 
2935 2940 2945 / 



ATT AGG AAG GCC ATG GAA TCT GCT GAA CAA AAG GAA CAA GGT TTA TCA 

lie Arg Lys Ala Met Glu Ser Ala Glu Gin Lys Glu Gin Gl^/Leu Ser 

2950 2955 2960 

AGG GAT GTC ACA ACC GTG TGG AAG TTG CGT ATT GTA AGC/TAT TCA AAA 

Arg Asp Val Thr Thr Val Trp Lys Leu Arg lie Val S^r Tyr Ser Lys 

2965 2970 2975 




l AAA 

GAA 

AAA 

GAT 

TCA 

GTT 

ATA 

CTG 

AGT 

ATT 

TGG 

CG7 

CCA 

TCA 

TCA 

GAT 



Lys 

Glu 

Lys 

Asp 

Ser 

Val 

He 

Leu 

Ser 

lie 

Trp 

A^g 

Pro 

Ser 

Ser 

Asp 



2980 




2985 




2990 

/ 

/ 



2995 


TTA 

TAT 

TCT 

CTG 

TTA 

ACA 

GAA 

GGA 

AAG 

AGA 

TAG 

AGA 

ATT 

TAT 

CAT 

CTT 



Leu 

Tyr 

Ser 

Leu 

Leu 

Thr 

Glu 

Gly 

Lys 

Arg 

/yr 

Arg 

lie 

Tyr 

His 

Leu 






3000 




3005/ 

/ 



3010 



25 

GCA 

ACT 

TCA 

AAA 

TCT 

AAA 

AGT 

AAA 

TCT 

GAA 

AGA 

GCT 

AAC 

ATA 

CAG 

TTA 



Ala 

Thr 

Ser 

Lys 

Ser 

Lys 

Ser 

Lys 

Ser 

/Glu 

Arg 

Ala 

Asn 

lie 

Gin 

Leu 





3015 




3Q2Qf 




3025 





GCA 

GCG 

ACA 

AAA 

AAA 

ACT 

CAG 

TAT 

JCAA 

CAA 

CTA 

CCG 

GTT 

TCA 

GAT 

GAA 


30 

Ala 

Ala 

Thr 

Lys 

Lys 

Thr 

Gin 

Tyr/ 

'Gin 

Gin 

Leu 

Pro 

Val 

Ser 

Asp 

Glu 


3030 


30: 


3040 


35 


ATT TTA TTT CAG ATT TAC CAG/CCA CGG GAG CCC CTT CAC TTC AGC AAA 
lie Leu Phe Gin lie Tyr Glri Pro Arg Glu Pro Leu His Phe Ser Lys 
3045 3 QpO 3055 


40 


45 


50 


TTT 

TTA 

GAT 

CCA 

GAC 

TTT/ 

'CAG 

CCA 

TCT 

TGT 

TCT 

GAG 

GTG 

GAC 

CTA 

ATA 

Phe 

Leu 

Asp 

Pro 

Asp 

Ph 4 

Gin 

Pro 

Ser 

Cys 

Ser 

Glu 

Val 

Asp 

Leu 

lie 

3060 




3065 




3070 




3075 

GGA 

TTT 

GTC 

GTT 

TCT/ 

'GTT 

GTG 

AAA 

AAA 

ACA 

GGA 

CTT 

GCC 

CCT 

TTC 

GTC 

Gly 

Phe 

Val 

Val 

Se/ 

Val 

Val 

Lys 

Lys 

Thr 

Gly 

Leu 

Ala 

Pro 

Phe 

Val 




3080 




3085 




3090 


TAT 

TTG 

TCA 

GAC/ 

'GAA 

TGT 

TAC 

AAT 

TTA 

CTG 

GCA 

ATA 

AAG 

TTT 

TGG 

ATA 

Tyr 

Leu 

Ser 

Asp 

Glu 

Cys 

Tyr 

Asn 

Leu 

Leu 

Ala 

lie 

Lys 

Phe 

Trp 

lie 



3 095 




3100 




3105 



GAC 

CTT 

AAT/ 

'GAG 

GAC 

ATT 

ATT 

AAG 

CCT 

CAT 

ATG 

TTA 

ATT 

GCT 

GCA 

AGC 

Asp 

Leu 

Asn 

Glu 

Asp 

lie 

lie 

Lys 

Pro 

His 

Met 

Leu 

lie 

Ala 

Ala 

Ser 


3U0 




3115 




3120 




AAC 

CTCy 

/CAG 

TGG 

CGA 

CCA 

GAA 

TCC 

AAA 

TCA 

GGC 

CTT 

CTT 

ACT 

TTA 

TTT 

Asn 

Lei/ 

Gin 

Trp 

Arg 

Pro 

Glu 

Ser 

Lys 

Ser 

Gly 

Leu 

Leu 

Thr 

Leu 

Phe 


3130 


3135 


GCT /GGA GAT TTT TCT GTG TTT TCT GCT AGT CCA AAA GAG GGC CAC TTT 
Ala/ Gly Asp Phe Ser Val Phe Ser Ala Ser Pro Lys Glu Gly His Phe 
3 14/0 3145 3150 3155 


CAA GAG ACA TTC AAC AAA ATG AAA AAT ACT GTT GAG AAT ATT GAC ATA 
/Gin Glu Thr Phe Asn Lys Met Lys Asn Thr Val Glu Asn lie Asp Tie 


9069 


9117 


9165 


9213 


9261 


9309 


9357 


9405 


9453 


9501 


9549 


9597 


9645 


9693 


9741 


84 



3160 


3165 


3170 


CTT TGC AAT GAA GCA GAA AAC AAG CTT ATG CAT ATA CTG CAT GCA AAT 
Leu Cys Asn Glu Ala Glu Asn Lys Leu Met His He Leu His Ala Adn 
3175 3180 3185 / 


GAT CCC AAG TGG TCC ACC CCA ACT AAA GAC TGT ACT TCA GGG CC2G TAC 

Asp Pro Lys Trp Ser Thr Pro Thr Lys Asp Cys Thr Ser Gly Pro Tyr 

3190 3195 3200 / 

ACT GCT CAA ATC ATT CCT GGT ACA GGA AAC AAG CTT CTG ATG TCT TCT 
Thr Ala Gin lie lie Pro Gly Thr Gly Asn Lys Leu Leu/Met Ser Ser 
3205 3210 3215 7 

CCT AAT TGT GAG ATA TAT TAT CAA AGT CCT TTA TCA/CTT TGT ATG GCC 

Pro Asn Cys Glu lie Tyr Tyr Gin Ser Pro Leu S©r Leu Cys Met Ala 

3220 3225 3230 / 3235 

AAA AGG AAG TCT GTT TCC ACA CCT GTC TCA GCC CAG ATG ACT TCA AAG 

Lys Arg Lys Ser Val Ser Thr Pro Val Ser Ala Gin Met Thr Ser Lys 

3240 3245/ 3250 


TCT TGT AAA GGG GAG AAA GAG ATT GAT GAC CAA AAG AAC TGC AAA AAG 
Ser Cys Lys Gly Glu Lys Glu lie Asp Xsp Gin Lys Asn Cys Lys Lys 
3255 326(y 3265 


I GA CTG CCT TTA CCT CCA CCT GTT 

rg Leu Pro Leu Pro Pro Pro Val 

3280 

GG GCT GCA CAG AAG GCA TTT CAG 

ro Ala Ala Gin Lys Ala Phe Gin 

3295 

AC GAA ACA CCC ATA AAG AAA AAA 

yr Glu Thr Pro lie Lys Lys Lys 

3310 3315 

GA TTT AAA AAA TTC AAT GAA ATT 

ro Phe Lys Lys Phe Asn Glu lie 

3325 3330 

GT GAC GAA GAA CTT GCA TTG ATA 

La Asp Glu Glu Leu Ala Leu lie 

10 3345 

GA ACA GGA GAA AAA CAA TTT ATA 
sr Thr Gly Glu Lys Gin Phe lie 
3360 

GT CCC ACC AGT TCA GAA GAT TAT 

La Pro Thr Ser Ser Glu Asp Tyr 

3375 

GA TCT CTG ATC AAA GAA CAG GAG 

lr Ser Leu lie Lys Glu Gin Glu 

3390 3395 


AGT TCC CAG GCC AGT ACG GAA GAA TGT GAG AAA AAT AAG CAG GAC ACA 
Ser Ser Gin Ala Ser Thr Glu Glu Cys Glu Lys Asn Lys Gin Asp Thr 
3400 3405 3410 
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10485 


ATT ACA ACT AAA AAA TAT ATC TAA 
lie Thr Thr Lys Lys Tyr lie 
5 3415 


(2) INFORMATION FOR SEQ ID NO : 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3418 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear / 

(ii) MOLECULE TYPE: protein / 

(v) FRAGMENT TYPE: internal / 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO \lA 

Pro lie Gly Ser Lys Glu Arg Pro Thr Pfie Phe Glu 
5 10 / 

Arg Cys Asn Lys Ala Asp Leu Gly Prof lie Ser Leu 
20 25 / 

Glu Leu Ser Ser Glu Ala Pro Pro /Tyr Asn Ser Glu 
35 40 / 45 

Ser Glu His Lys Asn Asn Asn Tyx Glu Pro Asn Leu 
50 55 / 60 

Gin Arg Lys Pro Ser Tyr Asn/Gln Leu Ala Ser Thr 
70 / 75 

R eu Pro Leu Tyr Gin Ser 

90 

sp Leu Gly Arg Asn Val 
105 

al Lys Thr Lys Met Asp 
20 125 

sn Ser Cys Leu Ser Glu 
140 

hr Pro Gin Arg Asp Lys 
155 

ro Lys Phe Val Lys Gly 
170 

eu Gly Ala Glu Val Asp 
185 

hr Pro Pro Thr Leu Ser 
00 205 

la Ser Glu Thr Val Phe 
220 

yr Phe Ser Asn His Asp 
235 

la Ser Val Thr Asp Ser 
250 

is Gly Phe Gly Lys Thr 
265 

ys Asp His lie Gly Lys 
275 280 285 

Val Leu Glu Asp Glu Val Tyr Glu Thr Val Val Asp 
290 295 300 

Asp Ser Phe Ser Leu Cys Phe Ser Lys Cys Arg Thr 
310 315 

Lys Val Arg Thr Ser Lys Thr Arg Lys Lys lie Phe 
325 330 


lie Phe Lys 
15 

Asn Trp Phe 
30 

Pro Ala Glu 

Phe Lys Thr 

Pro lie lie 
80 

Pro Val Lys 
95 

Pro Asn Ser 
110 

Gin Ala Asp 

Ser Pro Val 

Ser Val Val 
160 

Arg Gin Thr 
175 

Pro Asp Met 
190 

Ser Thr Val 

Pro His Asp 

Glu Ser Leu 
240 

Glu Asn Thr 
255 

Ser Gly Asn 
270 

Ser Met Pro 

Thr Ser Glu 

Lys Asn Leu 
320 

His Glu Ala 
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25 


30 


35 


40 


45 


50 


Asn 

Ala 

Asp 

Glu 

Cys 

Glu 

Lys 

Ser 

Lys 

Asn 

Gin 

Val 

Lys 

Glu 

Lys 

Tyr. 

Ser 

Phe 

Val 

340 

Ser 

Glu 

Val 

Glu 

Pro 

345 

Asn 

Asp 

Thr 

Asp 

Pro 

350 

Leu 

Asp 

Ser 

Asn 

Val 

355 

Ala 

His 

Gin 

Lys 

Pro 

360 

Phe 

Glu 

Ser 

Gly 

Ser 

365 

Asp 

Lys 

life 

/ 

Ser 

Lys 

370 

Glu 

Val 

Val 

Pro 

Ser 

375 

Leu 

Ala 

Cys 

Glu 

Trp 

380 

Ser 

Gin 

Leu/ 

7 

''Thr 

Leu 

385 

Ser 

Gly 

Leu 

Asn 

Gly 

390 

Ala 

Gin 

Met 

Glu 

Lys 

395 

lie 

Pro 

Leu 

Aeu 

His 

400 

lie 

Ser 

Ser 

Cys 

Asp 

405 

Gin 

Asn 

lie 

Ser 

Glu 

410 

Lys 

Asp 

Leu 

Leu 

/ 

Asp 

415 

Thr 

Glu 

Asn 

Lys 

Arg 

420 

Lys 

Lys 

Asp 

Phe 

Leu 

425 

Thr 

Ser 

Glu 

Asn, 

/Ser 

430 

Leu 

Pro 

Arg 

lie 

Ser 

435 

Ser 

Leu 

Pro 

Lys 

Ser 

440 

Glu 

Lys 

Pro 

Leu 

Asn 

445 

Glu 

Glu 

Thr 

Val 

Val 

450 

Asn 

Lys 

Arg 

Asp 

Glu 

455 

Glu 

Gin 

His 

Leu 

Gl/ 

/4 60 
Ser 

His 

Thr 

Asp 

Cys 

465 

lie 

Leu 

Ala 

Val 

Lys 

470 

Gin 

Ala 

lie 

Ser 

Gly 

4/5 
/ Thr 

Ser 

Pro 

Val 

Ala 

480 

Ser 

Ser 

Phe 

Gin 

Gly 

485 

lie 

Lys 

Lys 

Ser 

lie 

4 By 
Phe 

Arg 

lie 

Arg 

Glu 

495 

Ser 

Pro 

Lys 

Glu 

Thr 

500 

Phe 

Asn 

Ala 

Ser 

Phe 

505 

Ser/ 

/ 

Gly 

His 

Met 

Thr 

510 

Asp 

Pro 

Asn 

Phe 

Lys 

515 

Lys 

Glu 

Thr 

Glu 

Ala 

520 

Ser 

A u 

Ser 

Gly 

Leu 

525 

Glu 

lie 

His 

Thr 

Val 

530 

Cys 

Ser 

Gin 

Lys 

Glu 

535 

Asp 

Ser 

/ 

Leu 

Cys 

Pro 

540 

Asn 

Leu 

lie 

Asp 

Asn 

545 

Gly 

Ser 

Trp 

Pro 

Ala 

550 

Thr 

Thr, 

/Thr 

Gin 

Asn 

555 

Ser 

Val 

Ala 

Leu 

Lys 

560 

Asn 

Ala 

Gly 

Leu 

lie 

565 

Ser 

Thr 

L/hi 

Lys 

Lys 

570 

Lys 

Thr 

Asn 

Lys 

Phe 

575 

lie 

Tyr 

Ala 

He 

His 

580 

Asp 

Glu 

Thy' 

/ 

Ser 

Tyr 

585 

Lys 

Gly 

Lys 

Lys 

lie 

590 

Pro 

Lys 

Asp 

Gin 

Lys 

595 

Ser 

Glu 

Leu 

I/Le 

Asn 

600 

Cys 

Ser 

Ala 

Gin 

Phe 

605 

Glu 

Ala 

Asn 

Ala 

Phe 

610 

Glu 

Ala 

Pro 

Leu/ 

/ 

Thr 

615 

Phe 

Ala 

Asn 

Ala 

Asp 

62 0 
Ser 

Gly 

Leu 

Leu 

His 

625 

Ser 

Ser 

Val 

Lys 

Mrg 

630 

Ser 

Cys 

Ser 

Gin 

Asn 

635 

Asp 

Ser 

Glu 

Glu 

Pro 

640 

Thr 

Leu 

Ser 

Leu 

Thr/ 

/645 

Ser 

Ser 

Phe 

Gly 

Thr 

650 

lie 

Leu 

Arg 

Lys 

Cys 

655 

Ser 

Arg 

Asn 

Glu 

Thr 

60 0 
Gys 

Ser 

Asn 

Asn 

Thr 

665 

Val 

He 

Ser 

Gin 

Asp 

670 

Leu 

Asp 

Tyr 

Lys 

Glu 

675 

Ala/ 

Lys 

Cys 

Asn 

Lys 

680 

Glu 

Lys 

Leu 

Gin 

Leu 

685 

Phe 

lie 

Thr 

Pro 

Glu 

690 

Ala 

Asp 

Ser 

Leu 

Ser 

695 

Cys 

Leu 

Gin 

Glu 

Gly 

700 

Gin 

Cys 

Glu 

Asn 

Asp 

705 

Pro 

Lys/ 

Ser 

Lys 

Lys 

710 

Val 

Ser 

Asp 

lie 

Lys 

715 

Glu 

Glu 

Val 

Leu 

Ala 

720 

Ala 

Ala 

Qys 

His 

Pro 

725 

Val 

Gin 

His 

Ser 

Lys 

730 

Val 

Glu 

Tyr 

Ser 

Asp 

735 

Thr 

Asp 

Phe/ 

Gin 

Ser 

740 

Gin 

Lys 

Ser 

Leu 

Leu 

745 

Tyr 

Asp 

His 

Glu 

Asn 

750 

Ala 

Ser 

Thr 

Ljeu 

He 

755 

Leu 

Thr 

Pro 

Thr 

Ser 

760 

Lys 

Asp 

Val 

Leu 

Ser 

765 

Asn 

Leu 

Val 

Met 

He 

770 

Ser 

Arg 

Gly 

Lys 

Glu 

775 

Ser 

Tyr 

Lys 

Met 

Ser 

780 

Asp 

Lys 

Leu 

Lys 

Gly 

785 

Asn 

Asn 

Tyr 

Glu 

Ser 

790 

Asp 

Val 

Glu 

Leu 

Thr 

795 

Lys 

Asn 

lie 

Pro 

Met 

800 

Glu 

Lys 

Asn 

Gin 

Asp 

805 

Val 

Cys 

Ala 

Leu 

Asn 

810 

Glu 

Asn 

Tyr 

Lys 

Asn 

815 

Val 

Glu 
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820 825 830 

Leu Leu Pro Pro Glu Lys Tyr Met Arg Val Ala Ser Pro Ser Arg/ Lys 
835 840 845 

Val Gin Phe Asn Gin Asn Thr Asn Leu Arg Val lie Gin Lys y(sn Gin 
850 855 860 

Glu Glu Thr Thr Ser lie Ser Lys lie Thr Val Asn Pro A^f) Ser Glu 

865 870 875 / 880 

Glu Leu Phe Ser Asp Asn Glu Asn Asn Phe Val Phe Gln/val Ala Asn 

885 890 / 895 

Glu Arg Asn Asn Leu Ala Leu Gly Asn Thr Lys Glu Leu His Glu Thr 

900 905 / 910 

Asp Leu Thr Cys Val Asn Glu Pro lie Phe Lys As A Ser Thr Met Val 
915 920 / 925 

Leu Tyr Gly Asp Thr Gly Asp Lys Gin Ala Thr /Gin Val Ser lie Lys 
930 935 / 940 

Lys Asp Leu Val Tyr Val Leu Ala Glu Glu Asn Lys Asn Ser Val Lys 

945 950 BSS 960 

Gin His lie Lys Met Thr Leu Gly Gin Asp/ Leu Lys Ser Asp lie Ser 

965 97*6 975 

Leu Asn lie Asp Lys lie Pro Glu Lys Asn Asn Asp Tyr Met Asn Lys 

980 985 / 990 

Trp Ala Gly Leu Leu Gly Pro lie Se/ Asn His Ser Phe Gly Gly Ser 
995 1000 / 1005 

Phe Arg Thr Ala Ser Asn Lys Glu /le Lys Leu Ser Glu His Asn lie 
1010 1015 / 1020 

Lys Lys Ser Lys Met Phe Phe Lys Asp lie Glu Glu Gin Tyr Pro Thr 

1025 1030 7 1035 104 

Ser Leu Ala Cys Val Glu lie /al Asn Thr Leu Ala Leu Asp Asn Gin 

1045 / 1050 1055 

Lys Lys Leu Ser Lys Pro Gin Ser lie Asn Thr Val Ser Ala His Leu 
1060 / 1065 1070 

Gin Ser Ser Val Val Val /Ser Asp Cys Lys Asn Ser His lie Thr Pro 
1075 / 1080 1085 

Gin Met Leu Phe Ser Lvs Gin Asp Phe Asn Ser Asn His Asn Leu Thr 
1090 7 1095 1100 

Pro Ser Gin Lys Ala >Glu lie Thr Glu Leu Ser Thr lie Leu Glu Glu 

1105 / 1110 1115 112 

Ser Gly Ser Gin Phe Glu Phe Thr Gin Phe Arg Xaa Pro Ser Tyr lie 

L25 1130 1135 

Leu Gin Lys Ser sfhr Phe Glu Val Pro Glu Asn Gin Met Thr lie Leu 
114/ 1145 1150 

Lys Thr Thr Se/ Glu Glu Cys Arg Asp Ala Asp Leu His Val lie Met 
1155 / 1160 1165 

Asn Ala Pro afer He Gly Gin Val Asp Ser Ser Lys Gin Phe Glu Gly 
1170 / 1175 1180 

Thr Val Gly lie Lys Arg Lys Phe Ala Gly Leu Leu Lys Asn Asp Cys 

1185 / 1190 1195 120 

Asn Lys £fer Ala Ser Gly Tyr Leu Thr Asp Glu Asn Glu Val Gly Phe 

1205 1210 1215 

Arg Gly^Phe Tyr Ser Ala His Gly Thr Lys Leu Asn Val Ser Thr Glu 
1220 1225 1230 

Ala L^u Gin Lys Ala Val Lys Leu Phe Ser Asp lie Glu Asn lie Ser 
1235 1240 1245 

Glu /Glu Thr Ser Ala Glu Val His Pro lie Ser Leu Ser Ser Ser Lys 
1250 1255 1260 

His Asp Ser Val Val Ser Met Phe Lys lie Glu Asn His Asn Asp 

5 1270 1275 128 

rs Thr Val Ser Glu Lys Asn Asn Lys Cys Gin Leu lie Leu Gin Asn 

1285 1290 1295 

'Asn lie Glu Met Thr Thr Gly Thr Phe Val Glu Glu lie Thr Glu Asn 
1300 1305 1310 
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Tyr 

Lys 

Arg 

Asn 

Thr 

Glu 

Asn 

Glu 

Asp 

Asn 

Lys 

Tyr 

Thr 

Ala 

Ala 

Her 



1315 




1320 




1325 


/ 

/ 

Arg 

Asn 

Ser 

His 

Asn 

Leu 

Glu 

Phe 

Asp 

Gly 

Ser 

Asp 

Ser 

Ser 

Lys/ 

Asn 


1330 




1335 




1340 


/ 


Asp 

Thr 

Val 

Cys 

lie 

His 

Lys 

Asp 

Glu 

Thr 

Asp 

Leu 

Leu 

Phe 

Thr 

/ 

Asp 

1345 




1350 




1355 


/ 

/ 

136 

Gin 

His 

Asn 

lie 

Cys 

Leu 

Lys 

Leu 

Ser 

Gly 

Gin 

Phe 

Met 

Lys Glu 

Gly 





1365 





1370 



/ 

1375 

Asn 

Thr 

Gin 

He 

Lys 

Glu 

Asp 

Leu 

Ser 

Asp 

Leu 

Thr 

Phe , 

/Leu 

Glu 

Val 




1380 




1385 



/ 

1390 


Ala 

Lys 

Ala 

Gin 

Glu 

Ala 

Cys 

His 

Gly 

Asn 

Thr 

Ser 

A/n 

Lys 

Glu 

Gin 



1395 




1400 




/405 




Leu 

Thr 

Ala 

Thr 

Lys 

Thr 

Glu 

Gin 

Asn 

lie 

Lys 

Asp/ 

Phe 

Glu 

Thr 

Ser 


1410 




1415 




14/o 

1 




Asp 

Thr 

Phe 

Phe 

Gin 

Thr 

Ala 

Ser 

Gly 

Lys 

Asn 

me 

Ser 

Val 

Ala 

Lys 

1425 




1430 




1435/ 




144 

Glu 

Ser 

Phe 

Asn 

Lys 

lie 

Val 

Asn 

Phe 

Phe 

Asn/ 

Gin 

Lys 

Pro 

Glu 

Glu 





1445 




1450 / 




1455 

Leu 

His 

Asn 

Phe 

Ser 

Leu 

Asn 

Ser 

Glu 

Leu 

Has 

Ser 

Asp 

lie 

Arg 

Lys 




1460 




1465 

7 



1470 


Asn 

Lys 

Met 

Asp 

lie 

Leu 

Ser 

Tyr 

Glu 

Glu/ 

Thr 

Asp 

lie 

Val 

Lys 

His 



1475 




1480 

/ 



1485 



Lys 

lie 

Leu 

Lys 

Glu 

Ser 

Val 

Pro 

Val 

Gly 

Thr 

Gly 

Asn 

Gin 

Leu 

Val 


1490 




1495 

/ 

/ 


1500 




Thr 

Phe 

Gin 

Gly 

Gin 

Pro 

Glu 

Arg 

Asr/ 

Glu 

Lys 

lie 

Lys 

Glu 

Pro 

Thr 

1505 





1510 


7 


1515 




152 

Leu 

Leu 

Gly 

Phe 

His 

Thr 

Ala 

Ser 

Gly 

Lys 

Lys 

Val 

Lys 

lie 

Ala 

Lys 





1525 


/ 

/ 

1530 




1535 

Glu 

Ser 

Leu 

Asp 

Lys 

Val 

Lys 

As/ 

Leu 

Phe 

Asp 

Glu 

Lys 

Glu 

Gin 

Gly 




1540 



7 

1545 




1550 


Thr 

Ser 

Glu 

lie 

Thr 

Ser 

Phe 

Ser 

His 

Gin 

Trp 

Ala 

Lys 

Thr 

Leu 

Lys 



1555 



/ 

0.560 




1565 



Tyr 

Arg 

Glu 

Ala 

Cys 

Lys 

Asx/ 

Leu 

Glu 

Leu 

Ala 

Cys 

Glu 

Thr 

lie 

Glu 


1570 




l!/7 5 




1580 




He 

Thr 

Ala 

Ala 

Pro 

Lys 

oys 

Lys 

Glu 

Met 

Gin 

Asn 

Ser 

Leu 

Asn 

Asn 

1585 




159C 

/ 




1595 




160 

Asp 

Lys 

Asn 

Leu 

Val 

Sey 

He 

Glu 

Thr 

Val 

Val 

Pro 

Pro 

Lys 

Leu 

Leu 





1605 / 




1610 




1615 

Ser 

Asp 

Asn 

Leu 

Cys 

Mrg 

Gin 

Thr 

Glu 

Asn 

Leu 

Lys 

Thr 

Ser 

Lys 

Ser 




1620 

/ 



1625 




1630 


lie 

Phe 

Leu 

Lys 

VaV 

Lys 

Val 

His 

Glu 

Asn 

Val 

Glu 

Lys 

Glu 

Thr 

Ala 



1635 

/ 



1640 




1645 



Lys 

Ser 

Pro 

Ala 

Thr 

Cys 

Tyr 

Thr 

Asn 

Gin 

Ser 

Pro 

Tyr 

Ser 

Val 

lie 


1650 


/ 


1655 




1660 




Glu 

Asn 

Ser 

Ala/ 

Leu 

Ala 

Phe 

Tyr 

Thr 

Ser 

Cys 

Ser 

Arg 

Lys 

Thr 

Ser 

1665 


7 


1670 




1675 




168 

Val 

Ser 

Gin 

Thr 

Ser 

Leu 

Leu 

Glu 

Ala 

Lys 

Lys 

Trp 

Leu 

Arg 

Glu 

Gly 




7 

1685 




1690 




1695 

lie 

Phe 

Asp/ 

Gly 

Gin 

Pro 

Glu 

Arg 

lie 

Asn 

Thr 

Ala 

Asp 

Tyr 

Val 

Gly 



7 

1700 




1705 




1710 


Asn 

Tyr 

Leu 

Tyr 

Glu 

Asn 

Asn 

Ser 

Asn 

Ser 

Thr 

lie 

Ala 

Glu 

Asn 

Asp 



1715 




1720 




1725 



Lys 

Asn. 

/His 

Leu 

Ser 

Glu 

Lys 

Gin 

Asp 

Thr 

Tyr 

Leu 

Ser 

Asn 

Ser 

Ser 


1734) 




1735 




1740 




Met 

Ser 

Asn 

Ser 

Tyr 

Ser 

Tyr 

His 

Ser 

Asp 

Glu 

Val 

Tyr 

Asn 

Asp 

Ser 

1745 / 




1750 




1755 




176 

Gly 

/y r 

Leu 

Ser 

Lys 

Asn 

Lys 

Leu 

Asp 

Ser 

Gly 

lie 

Glu 

Pro 

Val 

Leu 

j 




1765 




1770 




1775 

Lyaf 

Asn 

Val 

Glu 

Asp 

Gin 

Lys 

Asn 

Thr 

Ser 

Phe 

Ser 

Lys 

Val 

lie 

Ser 

/ 



1780 




1785 




1790 


Asn 

Val 

Lys 

Asp 

Ala 

Asn 

Ala 

Tyr 

Pro 

Gin 

Thr 

Val 

Asn 

Glu 

Asp 

lie 



1795 1800 1805 / 

Cys Val Glu Glu Leu Val Thr Ser Ser Ser Pro Cys Lys Asn Lys A^n 

1810 1815 1820 / 

Ala Ala lie Lys Leu Ser lie Ser Asn Ser Asn Asn Phe Glu Val/ Gly 

1825 1830 1835 7 184 

Pro Pro Ala Phe Arg lie Ala Ser Gly Lys lie Val Cys Val /Ser His 

1 1855 

Ser Lys 
i 

Thr Lys 

lie Leu 

Lys Val 
192 
Asn Met 
1935 
Ser Leu 
i 

Lys Ser 

Gly Lys 

Val Phe 
200 
Leu Phe 
2015 
Thr Ala 

) 

Tyr Asn 

Gly Lys 

Val Leu 
208 
Ser Pro 
2095 
Lys Arg 

) 

Ser Lys 

Ser Glu 

Gin Gin 
216 
Glu Asn 
2175 
Lys Met 

) 

Thr Asn 

Phe Glu 

Glu Leu 
224 

Thr Asp ser Lys Leu pro Ser His Ala Thr His Ser Leu Phe Thr Cys 
2245 2250 2255 

Pro Glu Asn Glu Glu Met Val Leu Ser Asn Ser Arg lie Gly Lys Arg 
2260 2265 2270 

Arg Gly Glu Pro Leu lie Leu Val Gly Glu Pro Ser lie Lys Arg Asn 
2275 2280 2285 
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Leu Leu Asn Glu Phe Asp Arg lie lie Glu Asn Gin Glu Lys Ser Leu 

2290 2295 2300 / 

Lys Ala Ser Lys Ser Thr Pro Asp Gly Thr lie Lys Asp Arg Arg Leu 

2305 2310 2315 232 

Phe Met His His Val Ser Leu Glu Pro He Thr Cys Val Pro Phe/Arg 

2325 2330 23,25 

Thr Thr Lys Glu Arg Gin Glu lie Gin Asn Pro Asn Phe Thr A/a Pro 

2340 2345 2350/ 

Gly Gin Glu Phe Leu Ser Lys Ser His Leu Tyr Glu His Leu/ Thr Leu 

2355 2360 2365 l 

Glu Lys Ser Ser Ser Asn Leu Ala Val Ser Gly His Pro Phe Tyr Gin 

2370 2375 2380 / 

Val Ser Ala Thr Arg Asn Glu Lys Met Arg His Leu ILe Thr Thr Gly 

2385 2390 2395 / 240 

Arg Pro Thr Lys Val Phe Val Pro Pro Phe Lys Thr /Lys Ser His Phe 

2405 2410 / 2415 

His Arg Val Glu Gin Cys Val Arg Asn lie Asn l/u Glu Glu Asn Arg 

2420 2425 / 2430 

Gin Lys Gin Asn lie Asp Gly His Gly Ser Ast/ Asp Ser Lys Asn Lys 

2435 2440 / 2445 

lie Asn Asp Asn Glu lie His Gin Phe Asn E!ys Asn Asn Ser Asn Gin 

2450 2455 / 2460 

Ala Ala Ala Val Thr Phe Thr Lys Cys Glu Glu Glu Pro Leu Asp Leu 

2465 2470 / 2475 248 

lie Thr Ser Leu Gin Asn Ala Arg Asp /lie Gin Asp Met Arg lie Lys 

2485 / 2490 2495 

Lys Lys Gin Arg Gin Arg Val Phe p/o Gin Pro Gly Ser Leu Tyr Leu 

2500 dsOS 2510 

Ala Lys Thr Ser Thr Leu Pro Arg/ lie Ser Leu Lys Ala Ala Val Gly 

2515 2520 2525 

Gly Gin Val Pro Ser Ala Cys Ser His Lys Gin Leu Tyr Thr Tyr Gly 

2530 2 53 S' 2540 

Val Ser Lys His Cys lie Lys/ lie Asn Ser Lys Asn Ala Glu Ser Phe 

2545 2550 / 2555 256 

Gin Phe His Thr Glu Asp Tyr* Phe Gly Lys Glu Ser Leu Trp Thr Gly 

2565 / 2570 2575 

Lys Gly lie Gin Leu Ala/ Asp Gly Gly Trp Leu lie Pro Ser Asn Asp 

2580 / 2585 2590 

Gly Lys Ala Gly Lys Glu Glu Phe Tyr Arg Ala Leu Cys Asp Thr Pro 

2595 / 2600 2605 

Gly Val Asp Pro Lys/Leu lie Ser Arg lie Trp Val Tyr Asn His Tyr 

2610 / 2615 2620 

Arg Trp He lie T:rp Lys Leu Ala Ala Met Glu Cys Ala Phe Pro Lys 

2625 / 2630 2635 264 

Glu Phe Ala Asn /Arg Cys Leu Ser Pro Glu Arg Val Leu Leu Gin Leu 

/ 2645 2650 2655 

Lys Tyr Arg Tyr Asp Thr Glu lie Asp Arg Ser Arg Arg Ser Ala lie 

2^60 2665 2670 

Lys Lys lie /Met Glu Arg Asp Asp Thr Ala Ala Lys Thr Leu Val Leu 

2675 2680 2685 

Cys Val Syr Asp lie lie Ser Leu Ser Ala Asn lie Ser Glu Thr Ser 

2690 / 2695 2700 

Ser Asn /Lys Thr Ser Ser Ala Asp Thr Gin Lys Val Ala lie lie Glu 

2705 / 2710 2715 272 

Leu Tttr Asp Gly Trp Tyr Ala Val Lys Ala Gin Leu Asp Pro Pro Leu 

/ 2725 2730 2735 

Leu Ala Val Leu Lys Asn Gly Arg Leu Thr Val Gly Gin Lys lie lie 

/ 2740 2745 2750 

Leu His Gly Ala Glu Leu Val Gly Ser Pro Asp Ala Cys Thr Pro Leu 

/ 2755 2760 2765 

Glu Ala Pro Glu Ser Leu Met Leu Lys lie Ser Ala Asn Ser Thr Arg 


91 


2770 2775 2780 / 

Pro Ala Arg Trp Tyr Thr Lys Leu Gly Phe Phe Pro Asp Pro Arg Pro 

2785 2790 2795 2/80 

Phe Pro Leu Pro Leu Ser Ser Leu Phe Ser Asp Gly Gly Asn Val /Gly 

2805 2810 2 S2lS 

Cys Val Asp Val lie lie Gin Arg Ala Tyr Pro lie Gin Trp Met Glu 

2820 2825 283CK 

Lys Thr Ser Ser Gly Leu Tyr lie Phe Arg Asn Glu Arg Glir Glu Glu 

2835 2840 2845 7 

Lys Glu Ala Ala Lys Tyr Val Glu Ala Gin Gin Lys Arg /eu Glu Ala 

2850 2855 2860 / 

Leu Phe Thr Lys lie Gin Glu Glu Phe Glu Glu His GVU Glu Asn Thr 

2865 2870 2875 7 288 

Thr Lys Pro Tyr Leu Pro Ser Arg Ala Leu Thr Arg /Gin Gin Val Arg 

2885 2890 7 2895 

Ala Leu Gin Asp Gly Ala Glu Leu Tyr Glu Ala Val Lys Asn Ala Ala 

2900 2905 / 2910 

Asp Pro Ala Tyr Leu Glu Gly Tyr Phe Ser Glu/ Glu Gin Leu Arg Ala 

2915 2920 / 2925 

Leu Asn Asn His Arg Gin Met Leu Asn Asp Lys Lys Gin Ala Gin lie 

2930 2935 7 2940 

Gin Leu Glu lie Arg Lys Ala Met Glu Se/ Ala Glu Gin Lys Glu Gin 

2945 2950 / 2955 296 

Gly Leu Ser Arg Asp Val Thr Thr Val JTrp Lys Leu Arg lie Val Ser 

2965 / 2970 2975 

Tyr Ser Lys Lys Glu Lys Asp Ser Va/L lie Leu Ser lie Trp Arg Pro 

2980 2/985 2990 

Ser Ser Asp Leu Tyr Ser Leu Leu /Thr Glu Gly Lys Arg Tyr Arg lie 

2995 30/0 3005 

Tyr His Leu Ala Thr Ser Lys s/r Lys Ser Lys Ser Glu Arg Ala Asn 

3010 3015/ 3020 

lie Gin Leu Ala Ala Thr Lys/Lys Thr Gin Tyr Gin Gin Leu Pro Val 

3025 3030 / 3035 304 

Ser Asp Glu lie Leu Phe Gin lie Tyr Gin Pro Arg Glu Pro Leu His 

3045 / 3050 3055 

Phe Ser Lys Phe Leu Asp/pro Asp Phe Gin Pro Ser Cys Ser Glu Val 
3060 7 3065 3070 

Asp Leu lie Gly Phe VaLL Val Ser Val Val Lys Lys Thr Gly Leu Ala 

3075 / 3080 3085 

Pro Phe Val Tyr Leu /Ser Asp Glu Cys Tyr Asn Leu Leu Ala lie Lys 

3090 / 3095 3100 

Phe Trp lie Asp LeU Asn Glu Asp lie lie Lys Pro His Met Leu lie 

3105 / 3110 3115 312 

Ala Ala Ser Asn Zeu Gin Trp Arg Pro Glu Ser Lys Ser Gly Leu Leu 

/ 3125 3130 3135 

Thr Leu Phe ALa Gly Asp Phe Ser Val Phe Ser Ala Ser Pro Lys Glu 

3140 3145 3150 

Gly His Phe (Sin Glu Thr Phe Asn Lys Met Lys Asn Thr Val Glu Asn 

315/ 3160 3165 

lie Asp lie Leu Cys Asn Glu Ala Glu Asn Lys Leu Met His lie Leu 

3170 / 3175 3180 

His Ala Asn Asp Pro Lys Trp Ser Thr Pro Thr Lys Asp Cys Thr Ser 

3185 / 3190 3195 320 

Gly Pro/ Tyr Thr Ala Gin lie lie Pro Gly Thr Gly Asn Lys Leu Leu 

j 3205 3210 3215 

Met s7r Ser Pro Asn Cys Glu lie Tyr Tyr Gin Ser Pro Leu Ser Leu 

/ 3220 3225 3230 

Cys /Met Ala Lys Arg Lys Ser Val Ser Thr Pro Val Ser Ala Gin Met 

/ 3235 3240 3245 

Thr Ser Lys Ser Cys Lys Gly Glu Lys Glu lie Asp Asp Gin Lys Asn 
/ 3250 3255 3260 


92 



10 



30 


Cys Lys Lys Arg Arg Ala Leu Asp Phe Leu Ser Arg Leu Pro Leu Bro 
3265 3270 3275 7328 

Pro Pro Val Ser Pro lie Cys Thr Phe Val Ser Pro Ala Ala Givi Lys 
3285 3290 3295 

Ala Phe Gin Pro Pro Arg Ser Cys Gly Thr Lys Tyr Glu Thr yPro lie 
3300 3305 33: 

Lys Lys Lys Glu Leu Asn Ser Pro Gin Met Thr Pro Phe Lys Lys Phe 

3315 3320 3325/ 

Asn Glu lie Ser Leu Leu Glu Ser Asn Ser lie Ala Asp/ Glu Glu Leu 
3330 3335 3340 

Ala Leu lie Asn Thr Gin Ala Leu Leu Ser Gly Ser Thr Gly Glu Lys 
3345 3350 3355 / 336 

Gin Phe lie Ser Val Ser Glu Ser Thr Arg Thr ALa Pro Thr Ser Ser 
3365 3370 / 3375 

Glu Asp Tyr Leu Arg Leu Lys Arg Arg Cys Thr /Thr Ser Leu lie Lys 
3380 3385 / 3390 

Glu Gin Glu Ser Ser Gin Ala Ser Thr Glu GZu Cys Glu Lys Asn Lys 

3395 3400 / 3405 

Gin Asp Thr lie Thr Thr Lys Lys Tyr Il€ 

3410 3415 

(2) INFORMATION FOR SEQ ID /ko : 8 : 

(i) SEQUENCE CHARACTERISTICS 
(A) LENGTH: 10485 base p/xrs 

(E) TYPE: nucleic acid 

(C) STRANDEDNESS: doub/e 

(D) TOPOLOGY: linear 


(ii) MOLECULE TYPE: 
(ix) FEATURE: 


3NA 


35 


(A) NAME/KEY: Coding Sequence 

(B) LOCATION: /229. .. 10482 

(D) OTHER INFORMATION : BRCA2 (0MI3 ) 


(xi) SEQUENCE /DESCRIPTION: SEQ ID NO : 8 : 

40 GGTGGCGCGA GCTTCTGAAA CTAGGCGGCA GAGGCGGAGC CGCTGTGGCA CTGCTGCGCC 
TCTGCTGCGC CTCGGGTGTC TTTTGCGGCG GTGGGTCGCC GCCGGGAGAA GCGTGAGGGG 
ACAGATTTGT GACCGGCGCG GTTTTTGTCA GCTTACTCCG GCCAAAAAAG AACTGCACCT 
CTGGAGCGGA CTTA/TTTACC AAGCATTGGA GGAATATCGT AGGTAAAA ATG CCT ATT 

Met Pro lie 

45 / 1 


50 


GGA 

TCC 

AAA, 

/GAG 

AGG 

CCA 

ACA 

TTT 

TTT 

GAA 

ATT 

TTT 

AAG 

ACA 

CGC 

TGC 

Gly 

Ser 

5 

Lyy 

Glu 

Arg 

Pro 

Thr 

10 

Phe 

Phe 

Glu 

lie 

Phe 

15 

Lys 

Thr 

Arg 

Cys 

AAC 

AAA 

/GCA 

GAT 

TTA 

GGA 

CCA 

ATA 

AGT 

CTT 

AAT 

TGG 

TTT 

GAA 

GAA 

CTT 

Asn 

20 

Lys/ 

Ala 

Asp 

Leu 

Gly 

25 

Pro 

lie 

Ser 

Leu 

Asn 

30 

Trp 

Phe 

Glu 

Glu 

Leu 

35 

TCT 

TCA 

GAA 

GCT 

CCA 

CCC 

TAT 

AAT 

TCT 

GAA 

CCT 

GCA 

GAA 

GAA 

TCT 

GAA 

Ser > 

/Ser 

Glu 

Ala 

Pro 

40 

Pro 

Tyr 

Asn 

Ser 

Glu 

45 

Pro 

Ala 

Glu 

Glu 

Ser 

50 

Glu 

CAT 

AAA 

AAC 

AAC 

AAT 

TAC 

GAA 

CCA 

AAC 

CTA 

TTT 

AAA 

ACT 

CCA 

CAA 

AGG 

His 

Lys 

Asn 

Asn 

55 

Asn 

Tyr 

Glu 

Pro 

Asn 

60 

Leu 

phe 

Lys 

Thr 

Pro 

65 

Gin 

Arg 


60 

120 

180 

237 


285 


333 


381 


429 


93 



47 / 


AAA CCA 
Lys Pro 


TCT TAT 
Ser Tyr 
70 


AAT CAG 
Asn Gin 


CTG GCT 
Leu Ala 


TCA ACT 
Ser Thr 


CCA ATA ATA 
Pro lie lie 
80 


TTC AAA GAG 
Phe Lys Glu 


CAA GGG 
Gin Gly 
85 


CTG ACT 
Leu Thr 


CTG CCG 
Leu Pro 


CTG TAC 
Leu Tyr 
90 


CAA TCT 
Gin Ser 


CCT GTA AAA 
Pro Val Lys 
95 


GAA TTA GAT 
Glu Leu Asp y 


AAA TTC 
Lys Phe 
100 

AGT CTT 
Ser Leu 


TGT CCA 
Cys Pro 


AAA TTA 
Lys Leu 


CGC ACA 
Arg Thr 


CTT CTA 
Leu Leu 
135 


GAC TTA 
Asp Leu 
105 

GTG AAA 
Val Lys 
120 

AAT TCT 
Asn Ser 


GGA AGG 
Gly Arg 


AAT GTT 
Asn Val 


ACT AAA ATG GAT 


Thr Lys 


TGT CTT 
Cys Leu 


Met Asp 
125 

AGT GAA 
Ser Glu 
140 


CCC AAT AGT 
Pro Asn Ser 
110 

CAA GCA GAT 
Gin Ala Asp 


AGT CCT GTT 
Ser Pro }/al 


AGA CAT AAA 
Arg His^ Lys 
/ ns 

GA J GTT TCC 
App Val Ser 
/ 130 

GTT CTA CAA 
Val Leu Gin 
145 


TGT ACA 
Cys Thr 


CAT GTA 
His Val 
150 


ACA CCA 
Thr Pro 


CAA AGA 
Gin Arg 
155 


GAT AAG 
Asp Lys 


TCA GTG GTA 
Ser/Val Val 
/ 160 


TGT GGG AGT 
Cys Gly Ser 


TTG TTT 
Leu Phe 
165 


CAT ACA 
His Thr 


CCA AAG 
Pro Lys 


TTT GTG 
Phe Val 
170 


AAG GGT 
Lys Gl/ 


/CGT CAG ACA 
Arg Gin Thr 
175 


CCA AAA CAT 
Pro Lys His 


ATT TCT 
lie Ser 


GAA AGT 
Glu Ser 


CTA GGA 
Leu Gly 
185 


GCT GAG 
Ala Glu 


GTa GAT 

Vad Asp 


CCT GAT ATG 
Pro Asp Met 
190 


TCT TGG TCA 
Ser Trp Ser 
195 


AGT TCT 
Ser Ser 


TTA GCT 
Leu Ala 


ACA CCA 
Thr Pro 
200 


CTT AGT 
Leu Ser 
205 


TCT ACT GTG 
Ser Thr Val 


CTC ATA GTC 
Leu lie Val 
210 


AGA AAT 
Arg Asn 


GAA GAA 
Glu Glu 


GCA TCT 
Ala Ser 


GAA ACT 
Glu Thr 


GTA TTT 
Val Phe 
220 


CCT CAT GAT 
Pro His Asp 


ACT ACT GCT 
Thr Thr Ala 
225 


AAT GTG 
Asn Val 


AAA AGC 
Lys Ser 
230 


TAT TTT 
Tyr /he 


TCC AAT CAT GAT 


Ser Asn 
235 


His Asp 


GAA AGT CTG 
Glu Ser Leu 


AAG AAA AAT 
Lys Lys Asn 


GAT AGA 
Asp Arg 
245 


TTT ATC 
Phe lie 


GCT TCT 
Ala Ser 


GTG ACA 
Val Thr 
250 


GAC AGT 
Asp Ser 


GAA AAC ACA 
Glu Asn Thr 
255 


AAT CAA AGA 
Asn Gin Arg 


GAA GCT 
Glu Ala 
260 


GCA AGT 
Ala Her 


CAT GGA 
His Gly 
265 


TTT GGA 
Phe Gly 


AAA ACA 
Lys Thr 


TCA GGG AAT 
Ser Gly Asn 
270 


TCA TTT AAA 
Ser Phe Lys 
275 


GTA AAT 
Val Asn 


y&c TGC 
ser Cys 


AAA GAC 
Lys Asp 
280 


CAC ATT 
His lie 


GGA AAG 
Gly Lys 
285 


TCA ATG CCA 
Ser Met Pro 


CAT GTC CTA 
His Val Leu 
290 


GAA GAT 
Glu Asp 


GAA GTA 
Glu Val 
295 


TAT GAA 
Tyr Glu 


ACA GTT 
Thr Val 


GTA GAT 
Val Asp 
300 


ACC TCT GAA 
Thr Ser Glu 


GAA GAT AGT 
Glu Asp Ser 
305 


TTT TCA TTA TGT TTT TCT AAA TGT AGA ACA AAA AAT CTA CAA AAA GTA 


94 


5 


Phe Ser Leu Cys Phe Ser Lys Cys Arg Thr Lys 
310 315 


1245 


3 

Asn Leu Gin Lys Val 
320 / 


AGA ACT AGC AAG ACT AGG AAA AAA ATT TTC CAT GAA GCA AAC GCT7 GAT 
Arg Thr Ser Lys Thr Arg Lys Lys lie phe His Glu Ala Asn A^a Asp 
325 330 335 / 




GAA 

TGT 

GAA 

AAA 

TCT 

AAA 

AAC 

CAA 

GTG 

AAA 

GAA 

AAA 

TAC 

TCA 

TTT 

GTA 

1293 


tfo 

Glu 

Cys 

Glu 

Lys 

Ser 

Lys 

Asn 

Gin 

Val 

Lys 

Glu 

Lys 

Tyy 

'ser 

Phe 

Val 


r 

I'V 

340 





345 





350 


/ 



355 


l/~ 


TCT 

GAA 

GTG 

GAA 

CCA 

AAT 

GAT 

ACT 

GAT 

CCA 

TTA 

ga y 

TCA 

AAT 

GTA 

GCA 

1341 

/ 

j 

Ser 

Glu 

Val 

Glu 

Pro 

Asn 

Asp 

Thr 

Asp 

Pro 

Leu 

A*fp 

Ser 

Asn 

Val 

Ala 


u 

15 





360 





365 

/ 

/ 



370 




A \ 

AAT 

CAG 

AAG 

CCC 

TTT 

GAG 

AGT 

GGA 

AGT 

GAC 

aKa 

ATC 

TCC 

AAG 

GAA 

GTT 

1389 



Asn 

Gin 

Lys 

Pro 

Phe 

Glu 

Ser 

Gly 

Ser 

Asp 

/Lys 

lie 

Ser 

Lys 

Glu 

Val 



l M 




375 





380 

/ 




385 






GTA 

CCG 

TCT 

TTG 

GCC 

TGT 

GAA 

TGG 

TCT 

pKA 

CTA 

ACC 

CTT 

TCA 

GGT 

CTA 

1437 



Val 

Pro 

Ser 

Leu 

Ala 

Cys 

Glu 

Trp 

Ser/ 

Gin 

Leu 

Thr 

Leu 

Ser 

Gly 

Leu 






390 





395 

7 




400 






25 

AAT 

GGA 

GCC 

CAG 

ATG 

GAG 

AAA 

ATA/ 

/ CCC 

CTA 

TTG 

CAT 

ATT 

TCT 

TCA 

TGT 

1485 



Asn 

Gly 

Ala 

Gin 

Met 

Glu 

Lys 

iij 

Pro 

Leu 

Leu 

His 

lie 

Ser 

Ser 

Cys 


r-i\ 



405 





410 

/ 




415 






Jf' 


GAC 

CAA 

AAT 

ATT 

TCA 

GAA 

AAs/ 

GAC 

CTA 

TTA 

GAC 

ACA 

GAG 

AAC 

AAA 

AGA 

1533 

> s 

30 

Asp 

Gin 

Asn 

lie 

Ser 

Glu 

Lys 

Asp 

Leu 

Leu 

Asp 

Thr 

Glu 

Asn 

Lys 

Arg 




420 





425 

7 




430 





435 




AAG 

AAA 

GAT 

TTT 

CTT 

ACT 

TCA 

GAG 

AAT 

TCT 

TTG 

CCA 

CGT 

ATT 

TCT 

AGC 

1581 

fy 


Lys 

Lys 

Asp 

Phe 

Leu 

Thr 

Ser 

Glu 

Asn 

Ser 

Leu 

Pro 

Arg 

lie 

Ser 

Ser 


IJl 

35 





440 

7 




445 





450 



: jr 


CTA 

CCA 

AAA 

TCA 

GAG 

AAG 

CCA 

TTA 

AAT 

GAG 

GAA 

ACA 

GTG 

GTA 

AAT 

AAG 

1629 

: u 


Leu 

Pro 

Lys 

Ser 

GY\i 

Lys 

Pro 

Leu 

Asn 

Glu 

Glu 

Thr 

Val 

Val 

Asn 

Lys 







455 

7 




460 





465 





40 

AGA 

GAT 

GAA 

GA(/ 

/ 

CAG 

CAT 

CTT 

GAA 

TCT 

CAT 

ACA 

GAC 

TGC 

ATT 

CTT 

GCA 

1677 



Arg 

Asp 

Glu 

GMi 

Gin 

His 

Leu 

Glu 

Ser 

His 

Thr 

Asp 

Cys 

lie 

Leu 

Ala 






470 

7 




475 





480 






45 

GTA 

AAG 

cag/ 

/ 

GCA 

ATA 

TCT 

GGA 

ACT 

TCT 

CCA 

GTG 

GCT 

TCT 

TCA 

TTT 

CAG 

1725 



Val 

Lys 

Gin 

Ala 

He 

Ser 

Gly 

Thr 

Ser 

Pro 

Val 

Ala 

Ser 

Ser 

Phe 

Gin 





485 

/ 




490 





495 








GGT 

ATC > 

/aaa 

AAG 

TCT 

ATA 

TTC 

AGA 

ATA 

AGA 

GAA 

TCA 

CCT 

AAA 

GAG 

ACT 

1773 


50 

Gly 

11 / 

Lys 

Lys 

Ser 

lie 

Phe 

Arg 

lie 

Arg 

Glu 

Ser 

Pro 

Lys 

Glu 

Thr 




500 

/ 




505 





510 





515 




TTC 

jAAT 

GCA 

AGT 

TTT 

TCA 

GGT 

CAT 

ATG 

ACT 

GAT 

CCA 

AAC 

TTT 

AAA 

AAA 

1821 



Phe/ 

Asn 

Ala 

Ser 

Phe 

Ser 

Gly 

His 

Met 

Thr 

Asp 

Pro 

Asn 

Phe 

Lys 

Lys 



55 

I 




520 





525 





530 





o4a 

ACT 

GAA 

GCC 

TCT 

GAA 

AGT 

GGA 

CTG 

GAA 

ATA 

CAT 

ACT 

GTT 

TGC 

TCA 

1869 



Glu 

Thr 

Glu 

Ala 

Ser 

Glu 

Ser 

Gly 

Leu 

Glu 

lie 

His 

Thr 

Val 

Cys 

Ser 







535 





540 





545 





60 

j CAG 

AAG 

GAG 

GAC 

TCC 

TTA 

TGT 

CCA 

AAT 

TTA 

ATT 

GAT 

AAT 

GGA 

AGC 

TGG 

1917 


/ 

Gin 

Lys 

Glu 

Asp 

Ser 

Leu 

Cys 

Pro 

Asn 

Leu 

lie 

Asp 

Asn 

Gly 

Ser 

Trp 



\ 


95 


550 


555 


560 


CCA 

GCC 

ACC 

ACC 

ACA 

CAG 

AAT 

TCT 

GTA 

GCT 

TTG 

AAG 

AAT 

GCA 

GGT 

TTA 

Pro 

Ala 

565 

Thr 

Thr 

Thr 

Gin 

Asn 

570 

Ser 

Val 

Ala 

Leu 

Lys 

575 

Asn 

Ala 

Gly 


ATA 

TCC 

ACT 

TTG 

AAA 

AAG 

AAA 

ACA 

AAT 

AAG 

TTT 

ATT 

TAT 

GCT 

a yL 

CAT 

lie 

580 

Ser 

Thr 

Leu 

Lys 

Lys 

585 

Lys 

Thr 

Asn 

Lys 

Phe 

590 

He 

Tyr 

Ala 

/ 

/U-e 

His 

595 

GAT 

GAA 

ACA 

TCT 

TAT 

AAA 

GGA 

AAA 

AAA 

ATA 

CCG 

AAA 

GAC 

yCAA 

AAA 

TCA 

Asp 

Glu 

Thr 

Ser 

Tyr 

600 

Lys 

Gly 

Lys 

Lys 

lie 

605 

Pro 

Lys 

Asyf 

Gin 

Lys 

610 

Ser 

GAA 

CTA 

ATT 

AAC 

TGT 

TCA 

GCC 

CAG 

TTT 

GAA 

GCA 

aa/ 

/ 

GCT 

TTT 

GAA 

GCA 

Glu 

Leu 

lie 

Asn 

Cys 

Ser 

Ala 

Gin 

Phe 

Glu 

Ala 

ftsn 

Ala 

Phe 

Glu 

Ala 


1965 


2013 


2061 


2109 


615 


620 


625 


CCA CTT ACA TTT GCA AAT GCT GAT TCA GGT TTA TTG CAT TCT TCT GTG 
Pro Leu Thr Phe Ala Asn Ala Asp Ser Gly/Leu Leu His Ser Ser Val 
630 635 / 640 


2157 


AAA 

AGA 

AGC 

TGT 

TCA 

CAG 

AAT 

GAT 

TCT/ 

'GAA 

GAA 

CCA 

ACT 

TTG 

TCC 

TTA 

Lys 

Arg 

645 

Ser 

Cys 

Ser 

Gin 

Asn 

650 

Asp 

S&4 

Glu 

Glu 

Pro 

655 

Thr 

Leu 

Ser 

Leu 

ACT 

AGC 

TCT 

TTT 

GGG 

ACA 

ATT 

CTG 

AGG 

AAA 

TGT 

TCT 

AGA 

AAT 

GAA 

ACA 

Thr 

660 

Ser 

Ser 

Phe 

Gly 

Thr 

665 

lie 

/ 

Leu 

Arg 

Lys 

Cys 

670 

Ser 

Arg 

Asn 

Glu 

Thr 

675 

TGT 

TCT 

AAT 

AAT 

ACA 

GTA 

ATC 

TCT 

CAG 

GAT 

CTT 

GAT 

TAT 

AAA 

GAA 

GCA 

Cys 

Ser 

Asn 

Asn 

Thr 

680 

Val 

/ 

/Lie 

Ser 

Gin 

Asp 

685 

Leu 

Asp 

Tyr 

Lys 

Glu 

690 

Ala 

AAA 

TGT 

AAT 

AAG 

GAA 

AAA 

CTA 

CAG 

TTA 

TTT 

ATT 

ACC 

CCA 

GAA 

GCT 

GAT 

Lys 

Cys 

Asn 

Lys 

695 

Glu j 

/Lys 

Leu 

Gin 

Leu 

700 

Phe 

lie 

Thr 

Pro 

Glu 

705 

Ala 

Asp 

TCT 

CTG 

TCA 

TGC 

GTG 

CAG 

GAA 

GGA 

CAG 

TGT 

GAA 

AAT 

GAT 

CCA 

AAA 

AGC 

Ser 

Leu 

Ser 

Cys, 

/Leu 

Gin 

Glu 

Gly 

Gin 

Cys 

Glu 

Asn 

Asp 

Pro 

Lys 

Ser 


2205 


2253 


2301 


2349 


2397 


710 


715 


720 


AAA 

AAA 

GTT 

TCA 

GAT 

ATA 

AAA 

GAA 

GAG 

GTC 

TTG 

GCT 

GCA 

GCA 

TGT 

CAC 

Lys 

Lys 

Val, 

/Her 

Asp 

lie 

Lys 

Glu 

Glu 

Val 

Leu 

Ala 

Ala 

Ala 

Cys 

His 


725 

/ 




730 





735 





CCA 

GTA 

QAA 

CAC 

TCA 

AAA 

GTG 

GAA 

TAC 

AGT 

GAT 

ACT 

GAC 

TTT 

CAA 

TCC 

Pro 

Val 

/Gin 

His 

Ser 

Lys 

Val 

Glu 

Tyr 

Ser 

Asp 

Thr 

Asp 

Phe 

Gin 

Ser 

740 

/ 




745 





750 





755 

CAG 

rA 

AGT 

CTT 

TTA 

TAT 

GAT 

CAT 

GAA 

AAT 

GCC 

AGC 

ACT 

CTT 

ATT 

TTA 

Gin 

Bys 

Ser 

Leu 

Leu 

Tyr 

Asp 

His 

Glu 

Asn 

Ala 

Ser 

Thr 

Leu 

lie 

Leu 


2445 


2493 


2541 


760 


765 


770 


ACT CCT ACT TCC AAG GAT GTT CTG TCA AAC CTA GTC ATG ATT TCT AGA 
Tyhr Pro Thr Ser Lys Asp Val Leu Ser Asn Leu Val Met lie Ser Arg 
775 780 785 


2589 


GGC AAA GAA TCA TAC AAA ATG TCA GAC AAG CTC AAA GGT AAC AAT TAT 
Gly Lys Glu Ser Tyr Lys Met Ser Asp Lys Leu Lys Gly Asn Asn Tyr 
790 795 800 


2637 


96 





TGT GTT GAA ATT GTA AAT ACC TTG GCA TTA GAT AAT CAA AAG AAA CTG 
Cys Val Glu lie Val Asn Thr Leu Ala Leu Asp Asn Gin Lys Lys Leu 
1045 1050 1055 



AGC AAG CCT CAG TCA ATT AAT ACT GTA TCT GCA CAT TTA CAG AGT 

Ser Lys Pro Gin Ser lie Asn Thr Val Ser Ala His Leu Gin Ser Ser 

1060 1065 1070 / 1075 


GTA 

GTT 

GTT 

TCT 

GAT 

TGT 

AAA 

AAT 

AGT 

CAT 

ATA 

ACC 

CCT 

CAG 

ATG 

TTA 

Val 

Val 

Val 

Ser 

Asp 

Cys 

Lys 

Asn 

Ser 

His 

lie 

Thr 

Pro 

Gin 

Met 

Leu 




1080 




1085 



/ 

/ 1090 


TTT 

TCC 

AAG 

CAG 

GAT 

TTT 

AAT 

TCA 

AAC 

CAT 

AAT 

TTA 

ACA 

CCT 

AGC 

CAA 

Phe 

Ser 

Lys 

Gin 

Asp 

Phe 

Asn 

Ser 

Asn 

His 

Asn 

Leu/ 

'Thr 

Pro 

Ser 

Gin 



1095 




1100 



7 

1105 



AAG 

GCA 

GAA 

ATT 

ACA 

GAA 

CTT 

TCT 

ACT 

ATA 

TTA/ 

'GAA 

GAA 

TCA 

GGA 

AGT 


20 


Lys Ala Glu lie Thr Glu Leu Ser Thr lie Lati Glu Glu Ser Gly Ser 
1110 1115 / 1120 


25 


CAG TTT GAA TTT ACT CAG TTT AGA AAG CCA AGC TAC ATA TTG CAG AAG 

Gin Phe Glu Phe Thr Gin Phe Arg Lys Pro Ser Tyr lie Leu Gin Lys 

1125 1130 / 1135 

AGT ACA TTT GAA GTG CCT GAA AAC GAG ATG ACT ATC TTA AAG ACC ACT 

Ser Thr Phe Glu Val Pro Glu Asn /Gin Met Thr lie Leu Lys Thr Thr 

1140 1145 / 1150 1155 


30 


35 


TCT 

GAG 

GAA 

TGC 

AGA 

GAT 

GCT 

/GAT 

CTT 

CAT 

GTC 

ATA 

ATG 

AAT 

GCC 

CCA 

Ser 

Glu 

Glu 

Cys 

Arg 

Asp 

Ale/ 

Asp 

Leu 

His 

Val 

lie 

Met 

Asn 

Ala 

Pro 




1160 


7 


1165 




1170 


TCG 

ATT 

GGT 

CAG 

GTA 

GAC/ 

/ 

AGC 

AGC 

AAG 

CAA 

TTT 

GAA 

GGT 

ACA 

GTT 

GAA 

Ser 

lie 

Gly 

Gin 

Val 

Asp 

Ser 

Ser 

Lys 

Gin 

Phe 

Glu 

Gly 

Thr 

Val 

Glu 


1175 


1180 


11B5 


40 


45 


ATT 

AAA 

CGG 

AAG 

TTT 

GCT 

GGC 

CTG 

TTG 

AAA 

AAT 

GAC 

TGT 

AAC 

AAA 

AGT 

lie 

Lys 

Arg 

Lys 

Phe 

Ala 

Gly 

Leu 

Leu 

Lys 

Asn 

Asp 

Cys 

Asn 

Lys 

Ser 


1190 


/ 


1195 




1200 




GCT 

TCT 

GGT 

TAT 

TTA 

ACA 

GAT 

GAA 

AAT 

GAA 

GTG 

GGG 

TTT 

AGG 

GGC 

TTT 

Ala 

Ser 

Gly 

T/r 

Leu 

Thr 

Asp 

Glu 

Asn 

Glu 

Val 

Gly 

Phe 

Arg 

Gly 

Phe 

1205 


/ 


1210 




1215 





TAT 

TCT 

GCT 

CAT 

GGC 

ACA 

AAA 

CTG 

AAT 

GTT 

TCT 

ACT 

GAA 

GCT 

CTG 

CAA 

Tyr 

Ser 

A/a 

His 

Gly 

Thr 

Lys 

Leu 

Asn 

Val 

Ser 

Thr 

Glu 

Ala 

Leu 

Gin 

1220 


/ 


1225 




1230 




1235 

AAA 

GOT 

GTG 

AAA 

CTG 

TTT 

AGT 

GAT 

ATT 

GAG 

AAT 

ATT 

AGT 

GAG 

GAA 

ACT 

Lys 

Ala 

Val 

Lys 

Leu 

Phe 

Ser 

Asp 

lie 

Glu 

Asn 

lie 

Ser 

Glu 

Glu 

Thr 


1240 


1245 


1250 


TOT GCA GAG GTA CAT CCA ATA AGT TTA TCT TCA AGT AAA TGT CAT GAT 

Syer Ala Glu Val His Pro lie Ser Leu Ser Ser Ser Lys Cys His Asp 

1255 1260 1265 

TCT GTT GTT TCA ATG TTT AAG ATA GAA AAT CAT AAT GAT AAA ACT GTA 

Ser Val Val Ser Met Phe Lys He Glu Asn His Asn Asp Lys Thr Val 

1270 1275 1280 


AGT GAA AAA AAT AAT AAA TGC CAA CTG ATA TTA CAA AAT AAT ATT GAA 


3501 


3549 


3597 


3645 


3693 


3741 


3789 


3837 


3885 


3933 


3981 


4029 


4077 


4125 


98 


5 


4173 


Ser Glu Lys Asn Asn Lys Cys Gin Leu He Leu Gin Asn Asn lie Glu 
1285 1290 1295 

ATG ACT ACT GGC ACT TTT GTT GAA GAA ATT ACT GAA AAT TAC AAG AGA 

Met Thr Thr Gly Thr Phe Val Glu Glu lie Thr Glu Asn Tyr Lysllrg 

1300 1305 1310 /T315 


AAT ACT GAA AAT GAA GAT AAC AAA TAT ACT GCT GCC AGT AGAAAT TCT 

Asn Thr Glu Asn Glu Asp Asn Lys Tyr Thr Ala Ala Ser Ar/ Asn Ser 

1320 1325 y 1330 

CAT AAC TTA GAA TTT GAT GGC AGT GAT TCA AGT AAA AAT/ GAT ACT GTT 

His Asn Leu Glu Phe Asp Gly Ser Asp Ser Ser Lys A£n Asp Thr Val 

1335 1340 / 1345 


TGT ATT CAT AAA GAT GAA ACG GAC TTG CTA TTT AGT GAT CAG CAC AAC 

Cys lie His Lys Asp Glu Thr Asp Leu Leu Phe TY lr Asp Gin His Asn 

1350 1355 / 1360 

ATA TGT CTT AAA TTA TCT GGC CAG TTT ATG AAG GAG GGA AAC ACT CAG 

lie Cys Leu Lys Leu Ser Gly Gin Phe Met/Yjys Glu Gly Asn Thr Gin 

1365 1370 / 1375 

ATT AAA GAA GAT TTG TCA GAT TTA ACT /TTT TTG GAA GTT GCG AAA GCT 

lie Lys Glu Asp Leu Ser Asp Leu Thj/ Phe Leu Glu Val Ala Lys Ala 

1380 1385 / 1390 1395 


CAA GAA GCA TGT CAT GGT AAT ACT/ TCA AAT AAA GAA CAG TTA ACT GCT 

Gin Glu Ala Cys His Gly Asn . Thr Ser Asn Lys Glu Gin Leu Thr Ala 

1400 / 1405 1410 

ACT AAA ACG GAG CAA AAT ATA/ AAA GAT TTT GAG ACT TCT GAT ACA TTT 

Thr Lys Thr Glu Gin Asn Il4 Lys Asp Phe Glu Thr Ser Asp Thr Phe 

1415 / 1420 1425 

TTT CAG ACT GCA AGT GGG/AAA AAT ATT AGT GTC GCC AAA GAG TCA TTT 

Phe Gin Thr Ala Ser Gly Lys Asn lie Ser Val Ala Lys Glu Ser Phe 

1430 / 1435 1440 

AAT AAA ATT GTA AAT/TTC TTT GAT CAG AAA CCA GAA GAA TTG CAT AAC 

Asn Lys lie Val Asr/ Phe Phe Asp Gin Lys Pro Glu Glu Leu His Asn 

1445 / 1450 1455 

TTT TCC TTA AAT JTCT GAA TTA CAT TCT GAC ATA AGA AAG AAC AAA ATG 

Phe Ser Leu Asiy Ser Glu Leu His Ser Asp lie Arg Lys Asn Lys Met 

1460 / 1465 1470 1475 

GAC ATT CTA AGT TAT GAG GAA ACA GAC ATA GTT AAA CAC AAA ATA CTG 

Asp lie Leu /Ser Tyr Glu Glu Thr Asp lie Val Lys His Lys lie Leu 

/ 1480 1485 1490 

AAA GAA AGT GTC CCA GTT GGT ACT GGA AAT CAA CTA GTG ACC TTC CAG 

Lys Glu Hfer Val Pro Val Gly Thr Gly Asn Gin Leu Val Thr Phe Gin 

/ 1495 1500 1505 

GGA CAA CCC GAA CGT GAT GAA AAG ATC AAA GAA CCT ACT CTG TTG GGT 

Gly Glti Pro Glu Arg Asp Glu Lys lie Lys Glu Pro Thr Leu Leu Gly 

/ 1510 1515 1520 


TTT CAT ACA GCT AGC GGG AAA AAA GTT AAA ATT GCA AAG GAA TCT TTG 
Phe/His Thr Ala Ser Gly Lys Lys Val Lys lie Ala Lys Glu Ser Leu 


/ 


99 



5613 


GAA GAT CAA AAA AAC ACT AGT TTT TCC AAA GTA ATA TCC AAT GTA AAA 
Glu Asp Gin Lys Asn Thr Ser Phe Ser Lys Val lie Ser Asn Val Lys 
1780 1785 1790 17 9 ST 


GAT GCA AAT GCA TAC CCA CAA ACT GTA AAT GAA GAT ATT TGC GTT/GAG 

Asp Ala Asn Ala Tyr Pro Gin Thr Val Asn Glu Asp lie Cys Val Glu 

1800 1805 mo 

GAA CTT GTG ACT AGC TOT TCA CCC TGC AAA AAT AAA AAT GO A GCC ATT 

Glu Leu Val Thr Ser Ser Ser Pro Cys Lys Asn Lys Asn Ala Ala lie 

1815 1820 /L825 

AAA TTG TCC ATA TCT AAT AGT AAT AAT TTT GAG GTA JSGG CCA CCT GCA 
Lys Leu Ser lie Ser Asn Ser Asn Asn Phe Glu Val/Gly Pro Pro Ala 
1830 1835 /1840 

TTT AGG ATA GCC AGT GGT AAA ATC GTT TGT GTT7 TCA CAT GAA ACA ATT 

Phe Arg He Ala Ser Gly Lys lie Val Cys V?Q Ser His Glu Thr He 

1845 1850 / 1855 


■ TTC AGT AAA GTA ATT AAG 

Phe Ser Lys Val lie Lys 
1870 1875 

CAA ACG AAA ATT ATG GCA 
Gin Thr Lys lie Met Ala 
1890 

GAT ATT CTT CAT AAC TCT 
Asp lie Leu His Asn Ser 
1905 

CAT AAG GTT TTT GCT GAC 
His Lys Val Phe Ala Asp 
1920 

CAA AAT ATG TCT GGA TTG 
Gin Asn Met Ser Gly Leu 
1935 

GTT AGT TTG GAA ACT TCA 
Val Ser Leu Glu Thr Ser 
1950 1955 

CAT AAG TCA GTC TCA TCT 
His Lys Ser Val Ser Ser 
1970 

AGT GGA AAA TCT GTC CAG 
Ser Gly Lys Ser Val Gin 
1985 

CAA GTG TTT TCT GAA ATA 
Gin Val Phe Ser Glu lie 
2000 


GAA GAT AGT ACC AAG CAA GTC TTT TCC AAA GTA TTG TTT AAA AGT AAC 
Glu Asp Ser Thr Lys Gin Val Phe Ser Lys Val Leu Phe Lys Ser Asn 
2005 2010 2015 
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■ 33 

81 

29 

77 

25 

73 

21 

69 

17 

65 

13 

61 

09 

57 

05 

lAHHj Hiu ijl J,' MI IVA AljA AIT WA AAA AUA AUA liViA UAU /uS3 
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Glu Glu Met Val Leu Ser Asn Ser Arg lie Gly Lys Arg Arg Gly Glu 
2260 2265 2270 2275 


CCC CTT ATC TTA GTG GGA GAA CCC TCA ATC AAA AGA AAC TTA TTA AA t 

Pro Leu lie Leu Val Gly Glu Pro Ser lie Lys Arg Asn Leu Leu Asn 

2280 2285 2290 / 

GAA TTT GAC AGG ATA ATA GAA AAT CAA GAA AAA TCC TTA AAG GOT TCA 
Glu Phe Asp Arg lie lie Glu Asn Gin Glu Lys Ser Leu Lys/Ala Ser 
2295 2300 23/5 

AAA AGC ACT CCA GAT GGC ACA ATA AAA GAT CGA AGA TT/TTT ATG CAT 

Lys Ser Thr Pro Asp Gly Thr lie Lys Asp Arg Arg L/u Phe Met His 

2310 2315 22(2 0 


CAT GTT TCT TTA GAG CCG ATT ACC TGT GTA CCC TTT CGC ACA ACT AAG 

His Val Ser Leu Glu Pro lie Thr Cys Val Pro /he Arg Thr Thr Lys 

2325 2330 /335 

GAA CGT CAA GAG ATA CAG AAT CCA AAT TTT KCC GCA CCT GGT CAA GAA 

Glu Arg Gin Glu He Gin Asn Pro Asn Ph</Thr Ala Pro Gly Gin Glu 

2340 2345 /2350 2355 

TTT CTG TCT AAA TCT CAT TTG TAT GAJ/CAT CTG ACT TTG GAA AAA TCT 

Phe Leu Ser Lys Ser His Leu Tyr GLd His Leu Thr Leu Glu Lys Ser 

2360 / 2365 2370 

TCA AGC AAT TTA GCA GTT TCA GQK CAT CCA TTT TAT CAA GTT TCT GCT 

Ser Ser Asn Leu Ala Val Ser G/y His Pro Phe Tyr Gin Val Ser Ala 

2375 / 2380 2385 

ACA AGA AAT GAA AAA ATG AGA CAC TTG ATT ACT ACA GGC AGA CCA ACC 

Thr Arg Asn Glu Lys Met Arg His Leu lie Thr Thr Gly Arg Pro Thr 

2390 / 2395 2400 

AAA GTC TTT GTT CCA COT TTT AAA ACT AAA TCG CAT TTT CAC AGA GTT 

Lys Val Phe Val Pro Pro Phe Lys Thr Lys Ser His Phe His Arg Val 

2405 / 2410 2415 

GAA CAG TGT GTT AGG AAT ATT AAC TTG GAG GAA AAC AGA CAA AAG CAA 

Glu Gin Cys Val Arg Asn lie Asn Leu Glu Glu Asn Arg Gin Lys Gin 

2420 / 2425 2430 2435 

AAC ATT GAT G^A CAT GGC TCT GAT GAT AGT AAA AAT AAG ATT AAT GAC 

Asn lie Asp Gly His Gly Ser Asp Asp Ser Lys Asn Lys lie Asn Asp 

/ 2440 2445 2450 

AAT GAG ATT CAT CAG TTT AAC AAA AAC AAC TCC AAT CAA GCA GCA GCT 

Asn Glu i/e His Gin Phe Asn Lys Asn Asn Ser Asn Gin Ala Ala Ala 

I 2455 2460 2465 

GTA ACT TTC ACA AAG TGT GAA GAA GAA CCT TTA GAT TTA ATT ACA AGT 

Val Thfr Phe Thr Lys Cys Glu Glu Glu Pro Leu Asp Leu lie Thr Ser 

/ 2470 2475 2480 

CTT/ CAG AAT GCC AGA GAT ATA CAG GAT ATG CGA ATT AAG AAG AAA CAA 
hen Gin Asn Ala Arg Asp lie Gin Asp Met Arg Xle Lys Lys Lys Gin 
/ 2485 2490 2495 


AGG CAA CGC GTC TTT CCA CAG CCA GGC AGT CTG TAT CTT GCA AAA ACA 
'Arg Gin Arg Val Phe Pro Gin Pro Gly Ser Leu Tyr Leu Ala Lys Thr 
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2500 


2505 


2510 


2515 



20 


25 


30 


35 


40 


45 


50 


TCC 

ACT 

CTG 

CCT 

CGA 

ATC 

TCT 

CTG 

AAA 

GCA 

GCA 

GTA 

GGA GGC 

CAA 

Ser 

Thr 

Leu 

Pro 

Arg 

He 

Ser 

Leu 

Lys 

Ala 

Ala 

Val 

Gly Gly 

Gin 




2520 




2525 



2530 

CCC 

TCT 

GCG 

TGT 

TCT 

CAT 

AAA 

CAG 

CTG 

TAT 

ACG 

TAT 

GGC GTT 

TCT 

Pro 

Ser 

Ala 

cys 

Ser 

His 

Lys 

Gin 

Leu 

T yr 

Thr 

Tyr 

Gly Val 

Ser 



2535 




2540 




2545 

/ 

CAT 

TGC 

ATA 

AAA 

ATT 

AAC 

AGC 

AAA 

AAT 

GCA 

GAG 

TCT 

TTT CAG 

TTT 

His 

Cys 

lie 

Lys 

lie 

Asn 

Ser 

Lys 

Asn 

Ala 

Glu 

Ser 

Phe Gliy 

/ Phe 


2550 




2555 




2560 / 




ACT 

GAA 

GAT 

TAT 

TTT 

GGT 

AAG 

GAA 

AGT 

TTA 

TGG 

ACT 

GGA/ 

AAA 

GGA 

ATA 

Thr 

Glu 

Asp 

Tyr 

Phe 

Gly 

Lys 

Glu 

Ser 

Leu 

Trp 

Thr 

Gly 

Lys 

Gly 

lie 

2565 




2570 




2575 

/ 

/ 




CAG 

TTG 

GCT 

GAT 

GGT 

GGA 

TGG 

CTC 

ATA 

CCC 

TCC 

A^T 

GAT 

GGA 

AAG 

GCT 

Gin 

Leu 

Ala 

Asp 

Gly 

Gly 

Trp 

Leu 

lie 

Pro 

Ser 

Xsn 

Asp 

Gly 

Lys 

Ala 

2580 




2585 




259y 




2595 

GGA 

AAA 

GAA 

GAA 

TTT 

TAT 

AGG 

GCT 

CTG 

TGT 


ACT 

CCA 

GGT 

GTG 

GAT 

Gly 

Lys 

Glu 

Glu 

Phe 

Tyr 

Arg 

Ala 

Leu 

Cys/ 

Asp 

Thr 

Pro 

Gly 

Val 

Asp 




2600 




2 6^/5 




2610 


CCA 

AAG 

CTT 

ATT 

TCT 

AGA 

ATT 

TGG 

GTT/ 

"tat 

AAT 

CAC 

TAT 

AGA 

TGG 

ATC 

Pro 

Lys 

Leu 

lie 

Ser 

Arg 

lie 

Trp 

Va/L 

Tyr 

Asn 

His 

Tyr 

Arg 

Trp 

lie 



2615 




2 

j 

1^2 0 




2625 



ATA 

TGG 

AAA 

CTG 

GCA 

GCT 

ATG 

GAA 

TGT 

GCC 

TTT 

CCT 

AAG 

GAA 

TTT 

GCT 

lie 

Trp 

Lys 

Leu 

Ala 

Ala 

Met 

GKLu 

Cys 

Ala 

Phe 

Pro 

Lys 

Glu 

Phe 

Ala 


2630 


/635 


2640 


AAT 

AGA 

TGC 

CTA 

AGC 

CCA 

GAA 

AGG 

GTG 

CTT 

CTT 

CAA 

CTA 

AAA 

TAC 

AGA 

Asn 

Arg 

Cys 

Leu 

Ser 

Pro 

pin 

Arg 

Val 

Leu 

Leu 

Gin 

Leu 

Lys 

Tyr 

Arg 

2645 




/ 

16 50 




2655 





TAT 

GAT 

ACG 

GAA 

ATT 

GAT 

AGA 

AGC 

AGA 

AGA 

TCG 

GCT 

ATA 

AAA 

AAG 

ATA 

Tyr 

Asp 

Thr 

Glu 

He 

/Asp 

Arg 

Ser 

Arg 

Arg 

Ser 

Ala 

lie 

Lys 

Lys 

lie 

2660 




/ 

>665 




2670 




2675 

ATG 

GAA 

AGG 

GAT 

GAC 

ACA 

GCT 

GCA 

AAA 

ACA 

CTT 

GTT 

CTC 

TGT 

GTT 

TCT 

Met 

Glu 

Arg 

ASp y 

/Asp 

Thr 

Ala 

Ala 

Lys 

Thr 

Leu 

Val 

Leu 

Cys 

Val 

Ser 




/2680 




2685 




2690 


GAC 

ATA 

ATT 

TCA 

TTG 

AGC 

GCA 

AAT 

ATA 

TCT 

GAA 

ACT 

TCT 

AGC 

AAT 

AAA 

Asp 

lie 

lie 

> 

/Ser 

Leu 

Ser 

Ala 

Asn 

lie 

Ser 

Glu 

Thr 

Ser 

Ser 

Asn 

Lys 



L 

>695 




2700 




2705 



ACT 

AGT 

AGT 

GCA 

GAT 

ACC 

CAA 

AAA 

GTG 

GCC 

ATT 

ATT 

GAA 

CTT 

ACA 

GAT 

Thr 

Ser 

Ser 

Ala 

Asp 

Thr 

Gin 

Lys 

Val 

Ala 

lie 

lie 

Glu 

Leu 

Thr 

Asp 


7869 


7917 


7965 


8013 


8061 


8109 


8157 


8205 


8253 


8301 


8349 


8397 


>710 


2715 


2720 


GGG 

TGG 

TAT 

GCT 

GTT 

AAG 

GCC 

CAG 

TTA 

GAT CCT 

CCC 

CTC 

TTA 

GCT 

GTC 

Gly 

Trp 

Tyr 

Ala 

Val 

Lys 

Ala 

Gin 

Leu 

Asp Pro 

Pro 

Leu 

Leu 

Ala 

Val 

/ 

fl 25 




2730 



2735 





TTA 

AAG 

AAT 

GGC 

AGA 

CTG 

ACA 

GTT 

GGT 

CAG AAG 

ATT 

ATT 

CTT 

CAT 

GGA 

Leu 

Lys 

Asn 

Gly 

Arg 

Leu 

Thr 

Val 

Gly 

Gin Lys 

lie 

lie 

Leu 

His 

Gly 

740 




2745 




2750 




2755 


8445 


8493 
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GCA 

Ala 

GAA 

Glu 

CTG 

Leu 

GTG 

Val 

GGC 

Gly 

2760 

TCT 

Ser 

CCT 

Pro 

GAT 

Asp 

GCC TGT 
Ala Cys 
2765 

ACA 

Thr 

CCT 

Pro 

CTT 

Leu 

GAA GCC 
Glu Ala 
2770 

CCA 

Pro 

/ 

GAA 

Glu 

TCT 

Ser 

CTT ATG 
Leu Met 
2775 

TTA 

Leu 

AAG 

Lys 

ATT 

lie 

TCT GCT 
Ser Ala 
2780 

AAC 

Asn 

AGT 

Ser 

ACT 

Thr 

CGG CCT 
Arg Pro 
2785 

GCT 

Ala/ 

GGC 

'Arg 

TGG 

Trp 

TAT ACC 
Tyr Thr 
2790 

AAA 

Lys 

CTT 

Leu 

GGA 

Gly 

TTC 

Phe 

TTT 

Phe 

2795 

CCT 

Pro 

GAC 

Asp 

CCT 

Pro 

AGA CCT 
Arg Pro 
2 8 00, 

TTJ? 

Rile 

/ 

CCT 

Pro 

CTG 

Leu 

CCC TTA 
Pro Leu 
2805 

TCA 

Ser 

TCG 

Ser 

CTT 

Leu 

TTC AGT 
Phe Ser 
2810 

GAT 

Asp 

GGA 

Gly 

GGA 

Gly 

AAT GTT 
Asn Val/ 
2 81/5 

GGT 

^Gly 

TGT 

Cys 

GTT 

Val 

GAT 

Asp 

GTA 
Val 
! 82 0 

ATT 

lie 

ATT 

lie 

CAA 

Gin 

AGA GCA 
Arg Ala 
2825 

TAC 

Tyr 

CCT 

Pro 

ATA 

lie 

CAG TGG' 
Gin Typ 
2,83 0 

Xtg 

Met 

GAG 

Glu 

AAG 

Lys 

ACA TCA 
Thr Ser 
2835 

TCT 

Ser 

GGA 

Gly 

TTA 

Leu 

TAC ATA 
Tyr lie 
2840 

TTT 

Phe 

CGC 

Arg 

AAT 

Asn 

GAA 

Glu 

/ 

AJ3A 

Xrg 

2845 

GAG 

Glu 

GAA 

Glu 

GAA 

Glu 

AAG GAA 
Lys Glu 
2850 

GCA 

Ala 

GCA 

Ala 

AAA 

Lys 

TAT GTG 
Tyr Val 
2855 

GAG 

Glu 

GCC 

Ala 

CAA 

Gin 

CAA AAG 
Gin / Lys 
/ 2860 

AGA 

Arg 

CTA 

Leu 

GAA 

Glu 

GCC TTA 
Ala Leu 
2865 

TTC 

Phe 

ACT 

Thr 

AAA 

Lys 

ATT CAG 
lie Gin 
2870 

GAG 

Glu 

GAA 

Glu 

TTT 

Phe 

GAiyGAA 
GT( 1 Glu 
/ 2875 

CAT 

His 

GAA 

Glu 

GAA 

Glu 

AAC ACA 
Asn Thr 
2880 

ACA 

Thr 

AAA 

Lys 

CCA 

Pro 

TAT TTA 
Tyr Leu 
2885 

CCA 

Pro 

TCA 

Ser 

CGT 

Arg 

GCU CTA 
Ala Leu 
/ 2890 

ACA 

Thr 

AGA 

Arg 

CAG 

Gin 

CAA GTT 
Gin Val 
2895 

CGT 

Arg 

GCT 

Ala 

TTG 

Leu 

CAA 

Gin 

GAT 

Asp 

1900 

GGT GCA 
Gly Ala 

GAG 

Glu 

CTT TAT 
Lena Tyr 
/ 2905 

GAA 

Glu 

GCA 

Ala 

GTG 

Val 

AAG AAT 
Lys Asn 
2910 

GCA 

Ala 

GCA 

Ala 

GAC 

Asp 

CCA GCT 
Pro Ala 
2915 

TAC 

Tyr 

CTT 

Leu 

GAG 

Glu 

GGT TAT 
GZy Tyr 
/ 2920 

TTC 

Phe 

AGT 

Ser 

GAA 

Glu 

GAG CAG 
Glu Gin 
2925 

TTA 

Leu 

AGA 

Arg 

GCC 

Ala 

TTG AAT 
Leu Asn 
2930 

AAT 

Asn 

CAC 

His 

AGG 

Arg 

C?jC ATG 
Gin Met 
/ 2935 

TTG 

Leu 

AAT 

Asn 

GAT 

Asp 

AAG AAA 
Lys Lys 
2940 

CAA 

Gin 

GCT 

Ala 

CAG 

Gin 

ATC CAG 
He Gin 
2945 

TTG 

Leu 

GAA 

Glu 

ATT 

lie 

ago' aag 

Aytj Lys 
/ 2950 

GCC 

Ala 

ATG 

Met 

GAA 

Glu 

TCT GCT 
Ser Ala 
2955 

GAA 

Glu 

CAA 

Gin 

AAG 

Lys 

GAA CAA 
Glu Gin 
2960 

GGT 

Gly 

TTA 

Leu 

TCA 

Ser 

ago/ GAT 
A rg Asp 
/ 2965 

GTC 

Val 

ACA 

Thr 

ACC 

Thr 

GTG TGG 
Val Trp 
2970 

AAG 

Lys 

TTG 

Leu 

CGT 

Arg 

ATT GTA 
lie Val 
2975 

AGC 

Ser 

TAT 

Tyr 

TCA 

Ser 

AAA 

Lys 

AAA 

Lys 

980 

GAA 

Glu 

AAA 

Lys 

GAT 

Asp 

TCA GTT 
Ser Val 
2985 

ATA 

lie 

CTG 

Leu 

AGT 

Ser 

ATT TGG 
lie Trp 
2990 

CGT 

Arg 

CCA 

Pro 

TCA 

Ser 

TCA GAT 
Ser Asp 
2995 






25 


30 


35 


TTA 

TAT 

TCT 

CTG 

TTA 

ACA 

GAA 

GGA 

AAG 

AGA 

TAC 

AGA 

ATT 

TAT 

CAT 

Leu 

Tyr 

Ser 

Leu 

Leu 

Thr 

Glu 

Gly Lys 

Arg 

Tyr 

Arg 

lie 

Tyr 

His 




3000 




3005 




3010 

GCA 

ACT 

TCA 

AAA 

TCT 

AAA 

AGT 

AAA 

TCT 

GAA 

AGA 

GCT 

AAC 

ATA 

CAG 

Ala 

Thr 

Ser 

Lys 

Ser 

Lys 

Ser 

Lys 

Ser 

Glu 

Arg 

Ala 

Asn 

He 

Gin 



3015 




3020 




3025 

/ 

GCA 

GCG 

ACA 

AAA 

AAA 

ACT 

CAG 

TAT 

CAA 

CAA 

CTA 

CCG 

GTT 

TCA 

/GAT 

Ala 

Ala 

Thr 

Lys 

Lys 

Thr 

Gin 

Tyr 

Gin 

Gin 

Leu 

Pro 

Val 

Se/ 

Asp 


3030 




3035 




3040 

/ 


ATT 

TTA 

TTT 

CAG 

ATT 

TAC 

CAG 

CCA 

CGG 

GAG 

CCC 

CTT 

ca/ 

TTC 

AGC 

lie 

Leu 

Phe 

Gin 

lie 

Tyr 

Gin 

Pro 

Arg 

Glu 

Pro 

Leu 

His 

Phe 

Ser 


3045 


3050 


3 0 55/ 


TTT 

TTA 

GAT 

CCA 

GAC 

TTT 

CAG 

CCA 

TCT 

TGT 

TCT 

GAG 

GTG 

GAC 

CTA 

Phe 

Leu 

Asp 

Pro 

Asp 

Phe 

Gin 

Pro 

Ser 

Cys 

Sexy 

'Glu 

Val 

Asp 

Leu 

3060 




3065 




3 0 7,0 





GGA 

TTT 

GTC 

GTT 

TCT 

GTT 

GTG 

AAA 

AAA 

ACA, 

/GGA 

CTT 

GCC 

CCT 

TTC 

Gly 

Phe 

Val 

Val 

Ser 

Val 

Val 

Lys 

Lys 

Th/ 

Gly 

Leu 

Ala 

Pro 

Phe 




3080 




3085 




3090 

TAT 

TTG 

TCA 

GAC 

GAA 

TGT 

TAC 

AAT 

TTJ/ 

/ 

CTG 

GCA 

ATA 

AAG 

TTT 

TGG 

Tyr 

Leu 

Ser 

Asp 

Glu 

Cys 

Tyr 

Asn 

Lehi 

Leu 

Ala 

lie 

Lys 

Phe 

Trp 



3095 




3X00 




3105 


GAC 

CTT 

AAT 

GAG 

GAC 

ATT 

ATT 

pjJ 

CCT 

CAT 

ATG 

TTA 

ATT 

GCT 

GCA 

Asp 

Leu 

Asn 

Glu 

Asp 

lie 

lie 

Lys 

Pro 

His 

Met 

Leu 

lie 

Ala 

Ala 


3110 




7 

/115 




312 0 



AAC 

CTC 

CAG 

TGG 

CGA 

CCA 

GAA 

TCC 

AAA 

TCA 

GGC 

CTT 

CTT 

ACT 

TTA 

Asn 

Leu 

Gin 

Trp 

Arg 

Pro 

Gflu 

Ser 

Lys 

Ser 

Gly 

Leu 

Leu 

Thr 

Leu 


3075 


?2 61 


9309 


9357 


9405 


9453 


9501 


9549 


9597 


9645 


3125 


f 13 0 


3135 


40 


45 


50 


55 


60 


GCT 

GGA 

GAT 

TTT 

TCT 

GJG 

TTT 

TCT 

GCT 

AGT 

CCA 

AAA 

GAG 

GGC 

CAC 

TTT 

9693 

Ala 

Gly 

Asp 

Phe 

Ser 

Val 

Phe 

Ser 

Ala 

Ser 

Pro 

Lys 

Glu 

Gly 

His 

Phe 


3140 




j 

/l4 5 




3150 




3155 


CAA 

GAG 

ACA 

TTC 

AAC 

AAA 

ATG 

AAA 

AAT 

ACT 

GTT 

GAG 

AAT 

ATT 

GAC 

ATA 

9741 

Gin 

Glu 

Thr 

Phe 

Asn 

Lys 

Met 

Lys 

Asn 

Thr 

Val 

Glu 

Asn 

lie 

Asp 

lie 





] 

/160 




3165 




3170 



CTT 

TGC 

AAT 

GAA 

GCA 

GAA 

AAC 

AAG 

CTT 

ATG 

CAT 

ATA 

CTG 

CAT 

GCA 

AAT 

9789 

Leu 

Cys 

Asn 

GZLu 

Ala 

Glu 

Asn 

Lys 

Leu 

Met 

His 

lie 

Leu 

His 

Ala 

Asn 




3 

y!75 




3180 




3185 




GAT 

CCC 

AAGS 

TGG 

TCC 

ACC 

CCA 

ACT 

AAA 

GAC 

TGT 

ACT 

TCA 

GGG 

CCG 

TAC 

9837 

Asp 

Pro 

lVs 

Trp 

Ser 

Thr 

Pro 

Thr 

Lys 

Asp 

Cys 

Thr 

Ser 

Gly 

Pro 

Tyr 



3 

il/90 




3195 




3200 





ACT 

gct/ 

CAA 

ATC 

ATT 

CCT 

GGT 

ACA 

GGA 

AAC 

AAG 

CTT 

CTG 

ATG 

TCT 

TCT 

9885 

Thr 

Ala 

Gin 

He 

lie 

Pro 

Gly 

Thr 

Gly 

Asn 

Lys 

Leu 

Leu 

Met 

Ser 

Ser 


3 265 




3210 




3215 






CCT 

/AAT 

TGT 

GAG 

ATA 

TAT 

TAT 

CAA 

AGT 

CCT 

TTA 

TCA 

CTT 

TGT 

ATG 

GCC 

9933 

Prc/ 

Asn 

Cys 

Glu 

lie 

Tyr 

Tyr 

Gin 

Ser 

Pro 

Leu 

Ser 

Leu 

Cys 

Met 

Ala 


322/6 




3225 




3230 




3235 


Aa 

AGG 

AAG 

TCT 

GTT 

TCC 

ACA 

CCT 

GTC 

TCA 

GCC 

CAG 

ATG 

ACT 

TCA 

AAG 

9981 


106 




25 


30 


35 


40 


Lys 

Arg 

Lys 

Ser 

Val 

Ser 

Thr 

Pro 

Val 

Ser 

Ala 

Gin 

Met 

Thr 

Ser 

Ly/ 




3240 




3245 




3250 

7 

TCT 

TGT 

AAA 

GGG 

GAG 

AAA 

GAG 

ATT 

GAT 

GAC 

CAA 

AAG 

AAC 

TGC 

aa/ 

/ 

AAG 

Ser 

Cys 

Lys 

Gly 

Glu 

Lys 

Glu 

He 

Asp 

Asp 

Gin 

Lys 

Asn 

Cys 

l/s 

Lys 



3255 




3260 




3265 

/ 

/ 


AGA 

AGA 

GCC 

TTG 

GAT 

TTC 

TTG 

AGT 

AGA 

CTG 

CCT 

TTA 

CCT 

C£A 

CCT 

GTT 

Arg 

Arg 

Ala 

Leu 

Asp 

Phe 

Leu 

Ser 

Arg 

Leu 

Pro 

Leu 

Pro 

Pro 

Pro 

Val 


3270 




3275 




3280/ 

/ 



AGT 

CCC 

ATT 

TGT 

ACA 

TTT 

GTT 

TCT 

CCG 

GCT 

GCA 

CAG 

AAG 

GCA 

TTT 

CAG 

Ser 

Pro 

lie 

Cys 

Thr 

Phe 

Val 

Ser 

Pro 

Ala 

Ala 

Glry 

Tjys 

Ala 

Phe 

Gin 

3285 




3290 




3 2 Bp 





CCA 

CCA 

AG G 

AGT 

TGT 

GGC 

ACC 

AAA 

TAC 

GAA 

ACA 

/CCC 

ATA 

AAG 

AAA 

AAA 

Pro 

Pro 

Arg 

Ser 

Cys 

Gly 

Thr 

Lys 

Tyr 

Glu 

Th/ 

Pro 

lie 

Lys 

Lys 

Lys 

3300 




3305 




3 3/0 




3315 

GAA 

CTG 

AAT 

TCT 

CCT 

CAG 

ATG 

ACT 

CCA 

TTT/ 

'AAA 

AAA 

TTC 

AAT 

GAA 

ATT 

Glu 

Leu 

Asn 

Ser 

Pro 

Gin 

Met 

Thr 

Pro 

Phfe 

Lys 

Lys 

Phe 

Asn 

Glu 

lie 




3320 




3 

;325 




3330 


TCT 

CTT 

TTG 

GAA 

AGT 

AAT 

TCA 

ATA 

Gc/ 

GAC 

GAA 

GAA 

CTT 

GCA 

TTG 

ATA 

Ser 

Leu 

Leu 

Glu 

Ser 

Asn 

Ser 

lie 

A4a 

Asp 

Glu 

Glu 

Leu 

Ala 

Leu 

lie 



3335 





134 0 




3345 



AAT 

ACC 

CAA 

GCT 

CTT 

TTG 

TCT 

GGT 

TCA 

ACA 

GGA 

GAA 

AAA 

CAA 

TTT 

ATA 

Asn 

Thr 

Gin 

Ala 

Leu 

Leu 

Ser 

Gly 

Ser 

Thr 

Gly 

Glu 

Lys 

Gin 

Phe 

lie 


3350 




j 

yiss 




3360 




TCT 

GTC 

AGT 

GAA 

TCC 

ACT 

AQG 

ACT 

GCT 

CCC 

ACC 

AGT 

TCA 

GAA 

GAT 

TAT 

Ser 

Val 

Ser 

Glu 

Ser 

Thr 

A!rg 

Thr 

Ala 

Pro 

Thr 

Ser 

Ser 

Glu 

Asp 

Tyr 

3365 




j 

070 




3375 





CTC 

AGA 

CTG 

AAA 

CGA 

COT 

TGT 

ACT 

ACA 

TCT 

CTG 

ATC 

AAA 

GAA 

CAG 

GAG 

Leu 

Arg 

Leu 

Lys 

Arg 

Arg 

Cys 

Thr 

Thr 

Ser 

Leu 

lie 

Lys 

Glu 

Gin 

Glu 


3380 


/385 


3390 


3395 


AGT TCC CAG GCC AG'T ACG GAA GAA TGT GAG AAA AAT AAG CAG GAC ACA 
Ser Ser Gin Ala ^4r Thr Glu Glu Cys Glu Lys Asn Lys Gin Asp Thr 
tOO 3405 3410 


10029 


10077 


10125 


10173 


10221 


10269 


10317 


10365 


10413 


10461 


4 5 ATT ACA ACT AAA AAA TAT ATC TAA 
lie Thr Thr Lys Lys Tyr lie 
3415 


10485 


50 


f2) INFORMATION FOR SEQ ID NO : 9 : 


55 


SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 3418 amino acids 

(B) TYPE: amino acid. 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 


60 


(ii) MOLECULE TYPE: protein 
(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 ; 


107 




Gly Ser 
5 

Asn Lys 
20 

Ser Ser 

His Lys 

Lys Pro 

Gin Gly 
85 

Lys Phe 
100 

Ser Leu 

Cys Pro 

Cys Thr 

Leu Phe 
165 
lie Ser 
180 

Ser Ser 

Arg Asn 

Asn Val 

Asp Arg 
245 
Glu Ala 
260 

Val Asn/ 

Glu Asfe 

Phe /ser 

Arfcf Thr 
/ 325 

/Glu Cys 
^ 34 0 
Ser Glu 

Asn Gin 

Val Pro 

Asn Gly 
405 
Asp Gin 
420 

Lys Lys 
Leu Pro 
Arg Asp 


Lys Glu Arg Pro 


Ala Asp 

Glu Ala 

Asn Asn 
55 

Ser Tyr 
70 

Leu Thr 

Lys Leu 

Arg Thr 

Leu Leu 
135 
His Val 
150 

His Thr 
Glu Ser 


Leu Gly 
25 

Pro Pro 
40 

Asn Tyr 

Asn Gin 

Leu Pro 

Asp Leu 
105 
Val Lys 
120 

Asn Ser 

Thr Pro 

Pro Lys' 

Leu p\y 
/l 85 


Thr Phe 
10 

Pro He 

Tyr Asn 

Glu Pro 

Leu Ala 
75 

Leu Tyr 
90 

Gly Arg 

Thr Lys 

Cys /Leu 

Gin Arg 
/ 155 

Phe Val 
170 

Ala Glu 


Leu Ala Thr Pro Pro Thr 


Glu Glu 
213 
Lys Senr 
230 / 
Phe/lle 

Ala Ser 

''Ser Cys 

Glu Val 
295 
Leu Cys 
310 

Ser Lys 

Glu Lys 

Val Glu 

Lys Pro 
375 
Ser Leu 
390 

Ala Gin 

Asn lie 

Asp Phe 

Lys Ser 
455 
Glu Glu 
470 

Gin Ala 


24)0 

Ala Ser Glu Thr 

Tyr Phe Ser Asn 
235 

Ala Ser Val Thr 
250 

His Gly Phe Gly 
265 

Lys Asp His lie 
280 

Tyr Glu Thr Val 

Phe Ser Lys Cys 
315 

Thr Arg Lys Lys 
330 

Ser Lys Asn Gin 
345 

Pro Asn Asp Thr 
360 

Phe Glu Ser Gly 

Ala Cys Glu Trp 
395 

Met Glu Lys lie 
410 

Ser Glu Lys Asp 
425 

Leu Thr Ser Glu 
440 

Glu Lys Pro Leu 

Gin His Leu Glu 
475 

lie Ser Gly Thr 


lie Phe Lys 
15 / 

Asn Trp phe 
30 / 

Pro /Ala Glu 

Bne Lys Thr 

Pro lie lie 
80 

Pro Val Lys 
95 

Pro Asn Ser 
110 

Gin Ala Asp 

Ser Pro Val 

Ser Val Val 
160 

Arg Gin Thr 
175 

Pro Asp Met 
190 

Ser Thr Val 

Pro His Asp 

Glu Ser Leu 
240 

Glu Asn Thr 
255 

Ser Gly Asn 
270 

Ser Met Pro 

Thr Ser Glu 

Lys Asn Leu 
320 

His Glu Ala 
335 

Glu Lys Tyr 
350 

Leu Asp Ser 

Lys lie Ser 

Leu Thr Leu 
400 

Leu His lie 
415 

Asp Thr Glu 
430 

Leu Pro Arg 

Glu Thr Val 

Thr Asp Cys 
480 

Val Ala Ser 


108 



Ser 

Phe 

Gin 

Gly 

lie 

Lys 

Lys 

Ser 

lie 

Phe 

Arg 

lie 

Arg 

Glu 

Ser 

j 

/Pro 

Lys 

Glu 

Thr 

50 0 
Phe 

Asn 

Ala 

Ser 

Phe 

505 

Ser 

Gly 

His 

Met 

Thr 

510 

Asp 

Pro 

Asn 

Phe 

Lys 

515 

Lys 

Glu 

Thr 

Glu 

Ala 

520 

Ser 

Glu 

Ser 

Gly 

Leu 

525 

Glu 

ll4 

/ 

His 

Thr 

Val 

530 

Cys 

Ser 

Gin 

Lys 

Glu 

535 

Asp 

Ser 

Leu 

Cys 

Pro 

540 

Asn 

Leu/ 

Hie 

Asp 

Asn 

545 

Gly 

Ser 

Trp 

Pro 

Ala 

550 

Thr 

Thr 

Thr 

Gin 

Asn 

555 

Ser 

Val 

/a 

Leu 

Lys 

560 

Asn 

Ala 

Gly 

Leu 

lie 

565 

Ser 

Thr 

Leu 

Lys 

Lys 

570 

Lys 

Thr 

Asn 

/ 

Lys 

Phe 

575 

lie 

Tyr 

Ala 

lie 

His 

580 

Asp 

Glu 

Thr 

Ser 

Tyr 

585 

Lys 

Gly 

Lys/ 

lys 

lie 

590 

Pro 

Lys 

Asp 

Gin 

Lys 

595 

Ser 

Glu 

Leu 

lie 

Asn 

600 

Cys 

Ser 

Ala 

Gin 

Phe 

605 

Glu 

Ala 

Asn 

Ala 

Phe 

610 

Glu 

Ala 

Pro 

Leu 

Thr 

615 

Phe 

Ala 

Asn 

Ala 

/ 

Asp 

620 

Ser 

Gly 

Leu 

Leu 

His 

625 

Ser 

Ser 

Val 

Lys 

Arg 

630 

Ser 

Cys 

Ser 

Gin, 

/Asn 

635 

Asp 

Ser 

Glu 

Glu 

Pro 

640 

Thr 

Leu 

Ser 

Leu 

Thr 

645 

Ser 

Ser 

Phe 

Gly 

Tnr 

650 

lie 

Leu 

Arg 

Lys 

Cys 

655 

Ser 

Arg 

Asn 

Glu 

Thr 

660 

Cys 

Ser 

Asn 

Asn 

Thr/ 

^65 

Val 

He 

Ser 

Gin 

Asp 

670 

Leu 

Asp 

Tyr 

Lys 

Glu 

675 

Ala 

Lys 

Cys 

Asn 

Lys 

680 

GTu 

Lys 

Leu 

Gin 

Leu 

685 

Phe 

lie 

Thr 

Pro 

Glu 

690 

Ala 

Asp 

Ser 

Leu 

Ser 

695 

cy/ 

Leu 

Gin 

Glu 

Gly 

700 

Gin 

Cys 

Glu 

Asn 

Asp 

705 

Pro 

Lys 

Ser 

Lys 

Lys 

710 

Val 

/er 

Asp 

lie 

Lys 

715 

Glu 

Glu 

Val 

Leu 

Ala 

720 

Ala 

Ala 

Cys 

His 

Pro 

725 

Val 

Glj/ 

/ 

His 

Ser 

Lys 

730 

Val 

Glu 

Tyr 

Ser 

Asp 

735 

Thr 

Asp 

Phe 

Gin 

Ser 

740 

Gin 

Lys 

Ser 

Leu 

Leu 

745 

Tyr 

Asp 

His 

Glu 

Asn 

750 

Ala 

Ser 

Thr 

Leu 

lie 

755 

Leu 

Thr 

Pro^ 

/ 

Thr 

Ser 

760 

Lys 

Asp 

Val 

Leu 

Ser 

765 

Asn 

Leu 

Val 

Met 

He 

770 

Ser 

Arg 

Gly 

L^s 

Glu 

775 

Ser 

Tyr 

Lys 

Met 

Ser 

780 

Asp 

Lys 

Leu 

Lys 

Gly 

785 

Asn 

Asn 

Tyr 

GlUy 

4er 

790 

Asp 

Val 

Glu 

Leu 

Thr 

795 

Lys 

Asn 

lie 

Pro 

Met 

800 

Glu 

Lys 

Asn 

Gin 

A/p 

805 

Val 

Cys 

Ala 

Leu 

Asn 

810 

Glu 

Asn 

Tyr 

Lys 

Asn 

815 

Val 

Glu 

Leu 

Leu 

Pro 

8G0 

/Pro 

Glu 

Lys 

Tyr 

Met 

825 

Arg 

Val 

Ala 

Ser 

Pro 

830 

Ser 

Arg 

Lys 

Val 

Gin 

835/ 

Phe 

Asn 

Gin 

Asn 

Thr 

840 

Asn 

Leu 

Arg 

Val 

lie 

845 

Gin 

Lys 

Asn 

Gin 

Glu 

850 

Glu 

Thr 

Thr 

Ser 

lie 

855 

Ser 

Lys 

lie 

Thr 

Val 

860 

Asn 

Pro 

Asp 

Ser 

Glu 

865 

Glu 

Leu, 

/phe 

Ser 

Asp 

870 

Asn 

Glu 

Asn 

Asn 

Phe 

875 

Val 

Phe 

Gin 

Val 

Ala 

880 

Asn 

Glu 

Am 

Asn 

Asn 

885 

Leu 

Ala 

Leu 

Gly 

Asn 

890 

Thr 

Lys 

Glu 

Leu 

His 

895 

Glu 

Thr 

Asp 

Eeu 

Thr 

900 

Cys 

Val 

Asn 

Glu 

Pro 

905 

lie 

Phe 

Lys 

Asn 

Ser 

910 

Thr 

Met 

Val 

Leu/ 

f 

Tyr 

915 

Gly 

Asp 

Thr 

Gly 

Asp 

920 

Lys 

Gin 

Ala 

Thr 

Gin 

925 

Val 

Ser 

He 

Lys 

Lys 

930 

Asp 

Leu 

Val 

Tyr 

Val 

935 

Leu 

Ala 

Glu 

Glu 

Asn 

940 

Lys 

Asn 

Ser 

Val 

Lys 

945 

/Gin 

His 

lie 

Lys 

Met 

950 

Thr 

Leu 

Gly 

Gin 

Asp 

955 

Leu 

Lys 

Ser 

Asp 

lie 

960 

Ser 



Leu Asn lie Asp Lys lie Pro Glu Lys Asn Asn Asp Tyr Met Asp Xiys 
980 985 990 

Trp Ala Gly Leu Leu Gly Pro lie Ser Asn His Ser Phe Gly G^y Ser 
995 1000 1005 / 

Phe Arg Thr Ala Ser Asn Lys Glu lie Lys Leu Ser Glu His Asn lie 
1010 1015 1020 / 

Lys Lys Ser Lys Met Phe Phe Lys Asp lie Glu Glu Gin /Tyr Pro Thr 
1025 1030 1035 / 104 

Ser Leu Ala Cys Val Glu lie Val Asn Thr Leu Ala Leu Asp Asn Gin 
1045 1050 / 1055 

Lys Lys Leu Ser Lys Pro Gin Ser lie Asn Thr VaJc Ser Ala His Leu 
1060 1065 / 1070 

Gin Ser Ser Val Val Val Ser Asp Cys Lys Asn /Ser His lie Thr Pro 
1075 1080 / 1085 

Gin Met Leu Phe Ser Lys Gin Asp Phe Asn S^r Asn His Asn Leu Thr 
1090 1095 / 1100 

Pro Ser Gin Lys Ala Glu lie Thr Glu Leu/ Ser Thr lie Leu Glu Glu 
1105 1110 / 1115 112 

Ser Gly Ser Gin Phe Glu Phe Thr Gin Phe Arg Lys Pro Ser Tyr lie 
1125 /1130 1135 

Leu Gin Lys Ser Thr Phe Glu Val Pro Glu Asn Gin Met Thr lie Leu 
1140 L?L45 1150 

Lys Thr Thr Ser Glu Glu Cys Arg Asp Ala Asp Leu His Val lie Met 
1155 1160 1165 

Asn Ala Pro Ser lie Gly Gin Van Asp Ser Ser Lys Gin Phe Glu Gly 
1170 1175/ 1180 

Thr Val Glu lie Lys Arg Lys /Phe Ala Gly Leu Leu Lys Asn Asp Cys 

1 1195 120 

Leu Thr Asp Glu Asn Glu Val Gly Phe 
1210 1215 

Gly Thr Lys Leu Asn Val Ser Thr Glu 
1225 1230 

Leu Phe Ser Asp lie Glu Asn lie Ser 
1240 1245 

His Pro lie Ser Leu Ser Ser Ser Lys 
5 1260 

Met Phe Lys lie Glu Asn His Asn Asp 
1275 128 

Asn Lys Cys Gin Leu lie Leu Gin Asn 
1290 1295 

Thr Phe Val Glu Glu lie Thr Glu Asn 
1305 1310 

Glu Asp Asn Lys Tyr Thr Ala Ala Ser 
1320 1325 

Phe Asp Gly Ser Asp Ser Ser Lys Asn 
5 1340 

Asp Glu Thr Asp Leu Leu Phe Thr Asp 
1355 136 

Leu Ser Gly Gin Phe Met Lys Glu Gly 
1370 1375 

Leu Ser Asp Leu Thr Phe Leu Glu Val 
1385 1390 

His Gly Asn Thr Ser Asn Lys Glu Gin 
1400 1405 

Gin Asn lie Lys Asp Phe Glu Thr Ser 
5 1420 

Ser Gly Lys Asn lie Ser Val Ala Lys 
1425 1430 1435 144 

Glu Ser Phe Asn Lys lie Val Asn Phe Phe Asp Gin Lys Pro Glu Glu 
1445 1450 1455 

Leu His Asn Phe Ser Leu Asn Ser Glu Leu His Ser Asp lie Arg Lys 
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1460 1465 1470 / 

Asn Lys Met Asp lie Leu Ser Tyr Glu Glu Thr Asp lie Val Lys His 
1475 1480 1485 / 

Lys lie Leu Lys Glu Ser Val Pro Val Gly Thr Gly Asn Gin Leu Val 
1490 1495 1500 / 

Thr Phe Gin Gly Gin Pro Glu Arg Asp Glu Lys lie Lys Glu/Pro Thr 
1505 1510 1515 / 152 

Leu Leu Gly Phe His Thr Ala Ser Gly Lys Lys Val Lys lie Ala Lys 
1525 1530 / 1535 

Glu Ser Leu Asp Lys Val Lys Asn Leu Phe Asp Glu LyV^ Glu Gin Gly 
1540 1545 / 1550 

Thr Ser Glu lie Thr Ser Phe Ser His Gin Trp Ala 2jys Thr Leu Lys 
1555 1560 / 1565 

Tyr Arg Glu Ala Cys Lys Asp Leu Glu Leu Ala Cys Glu Thr lie Glu 
1570 1575 Id 8 0 

lie Thr Ala Ala Pro Lys Cys Lys Glu Met GliyAsn Ser Leu Asn Asn 

1585 1590 I 5/5 160 

Asp Lys Asn Leu Val Ser lie Glu Thr Val Val Pro Pro Lys Leu Leu 

1605 1610/ 1615 

Ser Asp Asn Leu Cvs Arc* Gin Thr Glu Asr/ Leu Lys Thr Ser Lys Ser 

1 1630 

1 Val Glu Lys Glu Thr Ala 
1645 

1 Ser Pro Tyr Ser Val lie 
1660 

: Cys Ser Arg Lys Thr Ser 
1675 168 

i Lys Trp Leu Arg Glu Gly 
)0 1695 

1 Thr Ala Asp Tyr Val Gly 
1710 

: Thr lie Ala Glu Asn Asp 
1725 

: Tyr Leu Ser Asn Ser Ser 
1740 

> Glu Val Tyr Asn Asp Ser 
1755 176 

r Gly lie Glu Pro Val Leu 
70 1775 

: Phe Ser Lys Val lie Ser 
1790 

1 Thr Val Asn Glu Asp lie 
1805 

: Pro Cys Lys Asn Lys Asn 
1820 

: Asn Asn Phe Glu Val Gly 
1835 184 

3 lie Val Cys Val Ser His 
>0 1855 

2 Thr Asp Ser Phe Ser Lys 
1870 

: Lys lie Cys Gin Thr Lys 
1885 

) Asp Ser Glu Asp lie Leu 
1900 

: Thr His Ser His Lys Val 
1915 192 

1 Gin His Asn Gin Asn Met 
SO 1935 

r Pro Cys Asp Val Ser Leu 
1950 
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5 


Glu Thr Ser Asp lie Cys Lys Cys Ser lie Gly Lys Leu His Lys Jser 
1955 1960 1965 / 

Val Ser Ser Ala Asn Thr Cys Gly lie Phe Ser Thr Ala Ser Gly Lys 

1970 1975 1980 / 

Ser Val Gin Val Ser Asp Ala Ser Leu Gin Asn Ala Arg Gln/val Phe 

1985 1990 1995 / 200 

Ser Glu He Glu Asp Ser Thr Lys Gin Val Phe Ser Lys Val Leu Phe 

2005 2010 / 2015 

Lys Ser Asn Glu His Ser Asp Gin Leu Thr Arg Glu Glu Asn Thr Ala 
2020 2025 / 2030 

lie Arg Thr Pro Glu His Leu lie Ser Gin Lys Gly /Phe Ser Tyr Asn 
2035 2040 / 2045 

Val Val Asn Ser Ser Ala Phe Ser Gly Phe Ser Har Ala Ser Gly Lys 

2050 2055 /060 

Gin Val Ser lie Leu Glu Ser Ser Leu His Lys/val Lys Gly Val Leu 

2065 2070 20/75 208 

Glu Glu Phe Asp Leu lie Arg Thr Glu His Ser Leu His Tyr Ser Pro 

I f 2095 

Pro Arg Val Asp Lys Arg 
2110 

Glu Lys Thr Cys Ser Lys 
2125 

Glu Gly Gly Ser Ser Glu 
2140 

Leu Ser Gin Phe Gin Gin 
2155 216 

Val Ser Leu Val Glu Asn 
2175 

Pro Lys Asn Val Lys Met 
2190 

Val Pro Val Lys Thr Asn 
2205 

Ser Glu Asn Tyr Phe Glu 
2220 

Met Glu Asp Asp Glu Leu 
2235 224 

His Ser Leu Phe Thr Cys 
2255 

Ser Arg lie Gly Lys Arg 
2270 

Pro Ser lie Lys Arg Asn 
2285 

Asn Gin Glu Lys Ser Leu 
2300 

lie Lys Asp Arg Arg Leu 
2315 232 

Thr Cys Val Pro Phe Arg 
2335 

Pro Asn Phe Thr Ala Pro 
2350 

Tyr Glu His Leu Thr Leu 
2365 

Gly His Pro Phe Tyr Gin 
2380 

His Leu lie Thr Thr Gly 
2395 240 

Lys Thr Lys Ser His Phe 
2415 

Asn Leu Glu Glu Asn Arg 
2430 

Asp Asp Ser Lys Asn Lys 
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.af ' 



25 


30 


35 


40 


45 


60 


2435 2440 2445 

lie Asn Asp Asn Glu lie His Gin Phe Asn Lys Asn Asn Ser A^d Gin 
2450 2455 2460 

Ala Ala Ala Val Thr Phe Thr Lys Cys Glu Glu Glu Pro Ler/Asp Leu 

2465 2470 2475 / 248 

lie Thr Ser Leu Gin Asn Ala Arg Asp lie Gin Asp Met /Arg lie Lys 

2485 2490 / 2495 

Lys Lys Gin Arg Gin Arg Val Phe Pro Gin Pro Gly s4r Leu Tyr Leu 
2500 2505 7 2510 

Ala Lys Thr Ser Thr Leu Pro Arg lie Ser Leu Lys Ala Ala Val Gly 
2515 2520 7 2525 

Gly Gin Val Pro Ser Ala Cys Ser His Lys Gln/Leu Tyr Thr Tyr Gly 
2530 2535 7 2540 

Val Ser Lys His Cys lie Lys lie Asn Ser Asn Ala Glu Ser Phe 

2545 2550 72555 256 

Gin Phe His Thr Glu Asp Tyr Phe Gly Lyh Glu Ser Leu Trp Thr Gly 

2565 IS 70 2575 

Lys Gly lie Gin Leu Ala Asp Gly Gly/ Trp Leu lie Pro Ser Asn Asp 

2580 2585 2590 

Gly Lys Ala Gly Lys Glu Glu Phe Tyr Arg Ala Leu Cys Asp Thr Pro 

2595 26018 ■ 2605 

Gly Val Asp Pro Lys Leu lie Ser Arg lie Trp Val Tyr Asn His Tyr 

2610 2615 / 2620 

Arg Trp lie lie Trp Lys Leu /Ala Ala Met Glu Cys Ala Phe Pro Lys 

2625 2630 / 2635 264 

Glu Phe Ala Asn Arg Cys Leu Ser Pro Glu Arg Val Leu Leu Gin Leu 

2645 / 2650 2655 

Lys Tyr Arg Tyr Asp Thr/Glu lie Asp Arg Ser Arg Arg Ser Ala lie 

2660 / 2665 2670 

Lys Lys lie Met Glu jytg Asp Asp Thr Ala Ala Lys Thr Leu Val Leu 

2675 / 2680 2685 

Cys Val Ser Asp Ile/lle Ser Leu Ser Ala Asn lie Ser Glu Thr Ser 

2690 / 2695 2700 

Ser Asn Lys Thr s/r Ser Ala Asp Thr Gin Lys Val Ala lie lie Glu 

2705 / 2710 2715 272 

Leu Thr Asp Gly/Trp Tyr Ala Val Lys Ala Gin Leu Asp Pro Pro Leu 

2725 2730 2735 

Leu Ala Val L^u Lys Asn Gly Arg Leu Thr Val Gly Gin Lys lie lie 

740 2745 2750 

Leu His Gly Ala Glu Leu Val Gly Ser Pro Asp Ala Cys Thr Pro Leu 

2755 2760 2765 

Glu Ala Pr«o Glu Ser Leu Met Leu Lys lie Ser Ala Asn Ser Thr Arg 

2770 / 2775 2780 

Pro Ala Arg Trp Tyr Thr Lys Leu Gly Phe Phe Pro Asp Pro Arg Pro 

2785 / 2790 2795 280 

Phe Prey Leu Pro Leu Ser Ser Leu Phe Ser Asp Gly Gly Asn Val Gly 

2805 2810 2815 

Cys V^l Asp Val lie lie Gin Arg Ala Tyr Pro lie Gin Trp Met Glu 

2820 2825 2830 

Lys /hr Ser Ser Gly Leu Tyr lie Phe Arg Asn Glu Arg Glu Glu Glu 

2835 2840 2845 

Lys/ Glu Ala Ala Lys Tyr Val Glu Ala Gin Gin Lys Arg Leu Glu Ala 

2850 2855 2860 

£u Phe Thr Lys lie Gin Glu Glu Phe Glu Glu His Glu Glu Asn Thr 

f865 2870 2875 288 

Thr Lys Pro Tyr Leu Pro Ser Arg Ala Leu Thr Arg Gin Gin Val Arg 

2885 2890 2895 

Ala Leu Gin Asp Gly Ala Glu Leu Tyr Glu Ala Val Lys Asn Ala Ala 

2900 2905 2910 

Asp Pro Ala Tyr Leu Glu Gly Tyr Phe Ser Glu Glu Gin Leu Arg Ala 

2915 2920 2925 
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Leu Asn Asn His Arg Gin Met Leu Asn Asp Lys Lys Gin Ala Gin 
2930 2935 2940 

Gin Leu Glu lie Arg Lys Ala Met Glu Ser Ala Glu Gin Lys Glu jdln 
2945 2950 2955 /296 

Gly Leu Ser Arg Asp Val Thr Thr Val Trp Lys Leu Arg lie Va/L Ser 

2965 2970 ^975 

Tyr Ser Lys Lys Glu Lys Asp Ser Val lie Leu Ser lie TrpyArg Pro 
2980 2985 29^0 

Ser Ser Asp Leu Tyr Ser Leu Leu Thr Glu Gly Lys Arg Tffr Arg lie 
2995 3000 3005/ 

Tyr His Leu Ala Thr Ser Lys Ser Lys Ser Lys Ser Gliy Arg Ala Asn 
3010 3015 3020 

lie Gin Leu Ala Ala Thr Lys Lys Thr Gin Tyr Gin Gin Leu Pro Val 
3025 3030 3035 / 304 

Ser Asp Glu lie Leu Phe Gin lie Tyr Gin Pro Arcf Glu Pro Leu His 

3045 3050 y 3055 

Phe Ser Lys Phe Leu Asp Pro Asp Phe Gin Pro /er Cys Ser Glu Val 

3060 3065 / 3070 

Asp Leu lie Gly Phe Val Val Ser Val Val Lyfe Lys Thr Gly Leu Ala 
3075 3080 / 3085 

Pro Phe Val Tyr Leu Ser Asp Glu Cys Tyr /Asn Leu Leu Ala lie Lys 
3090 3095 / 3100 

Phe Trp lie Asp Leu Asn Glu Asp lie lie Lys Pro His Met Leu lie 

3105 3110 / 3115 312 

Ala Ala Ser Asn Leu Gin Trp Arg Pro/Glu Ser Lys Ser Gly Leu Leu 

3125 / 3130 3135 

Thr Leu Phe Ala Gly Asp Phe Ser Vail Phe Ser Ala Ser Pro Lys Glu 
3140 2145 3150 

Gly His Phe Gin Glu Thr Phe AsryLys Met Lys Asn Thr Val Glu Asn 

3155 3L60 3165 

lie Asp lie Leu Cys Asn Glu Ala Glu Asn Lys Leu Met His lie Leu 

3170 3175/ 3180 

His Ala Asn Asp Pro Lys Trp/ Ser Thr Pro Thr Lys Asp Cys Thr Ser 

3185 3190 7 3195 320 

Gly Pro Tyr Thr Ala Gin i/e lie Pro Gly Thr Gly Asn Lys Leu Leu 

3205 / 3210 3215 

Met Ser Ser Pro Asn Cys/Glu lie Tyr Tyr Gin Ser Pro Leu Ser Leu 
3220 / 3225 3230 

Cys Met Ala Lys Arg LVs Ser Val Ser Thr Pro Val Ser Ala Gin Met 

3235 / 3240 3245 

Thr Ser Lys Ser Cys /Lys Gly Glu Lys Glu lie Asp Asp Gin Lys Asn 

3250 / 3255 3260 

Cys Lys Lys Arg Arg Ala Leu Asp Phe Leu Ser Arg Leu Pro Leu Pro 

3265 I 3270 3275 328 

Pro Pro Val Ser /Pro lie Cys Thr Phe Val Ser Pro Ala Ala Gin Lys 

3285 3290 3295 

Ala Phe Gin Pr/S Pro Arg Ser Cys Gly Thr Lys Tyr Glu Thr Pro lie 
3^00 3305 3310 

Lys Lys Lys Glu Leu Asn Ser Pro Gin Met Thr Pro Phe Lys Lys Phe 
3 31/ 3320 3325 

Asn Glu 11/ Ser Leu Leu Glu Ser Asn Ser lie Ala Asp Glu Glu Leu 
3330 / 3335 3340 

Ala Leu Lie Asn Thr Gin Ala Leu Leu Ser Gly Ser Thr Gly Glu Lys 

3345 / 3350 3355 336 

Gin Phe/ lie Ser Val Ser Glu Ser Thr Arg Thr Ala Pro Thr Ser Ser 

3365 3370 3375 

Glu A/p Tyr Leu Arg Leu Lys Arg Arg Cys Thr Thr Ser Leu lie Lys 
3380 3385 3390 

Glu /bln Glu Ser Ser Gin Ala Ser Thr Glu Glu Cys Glu Lys Asn Lys 
3395 3400 3405 

Glh Asp Thr lie Thr Thr Lys Lys Tyr lie 
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3410 


3415 


(2) INFORMATION FOR SEQ ID NO : 10 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10485 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 

(ix) FEATURE: 



25 


(A) NAME/KEY: Coding Sequence 

(B) LOCATION: 229... 10482 

(D) OTHER INFORMATION: BRCA2 (OMI4V 

(xi) SEQUENCE DESCRIPTION: SEQ ID NGLIO: 


GGTGGCGCGA GCTTCTGAAA CTAGGCGGCA GAGGCGGAGC CGCTGTGGCA CTGCTGCGCC 
TCTGCTGCGC CTCGGGTGTC TTTTGCGGCG GTGGOTCGCC GCCGGGAGAA GCGTGAGGGG 
ACAGATTTGT GACCGGCGCG GTTTTTGTCA GCTTACTCCG GCCAAAAAAG AACTGCACCT 
CTGGAGCGGA CTTATTTACC AAG CAT TG G A GGAATATCGT AGGTAAAA ATG CCT ATT 

Met Pro lie 
1 


30 


35 


GGA 

TCC 

AAA 

GAG 

AGG 

CCA 

ACA 

TTT/ 

TTT 

GAA 

ATT 

TTT 

AAG 

ACA 

CGC 

Gly 

Ser 

5 

Lys 

Glu 

Arg 

Pro 

Thr 

10 

Phfe 

Phe 

Glu 

lie 

Phe 

15 

Lys 

Thr 

Arg 

AAC 

AAA 

GCA 

GAT 

TTA 

GGA 

CCA 

ATA 

AGT 

CTT 

AAT 

TGG 

TTT 

GAA 

GAA 

Asn 

20 

Lys 

Ala 


Leu 

Gly 

25 

Pro 

lie 

Ser 

Leu 

Asn 

30 

Trp 

Phe 

Glu 

Glu 

TCT 

TCA 

GAA 

GCT 

CCA 

cdc 

TAT 

AAT 

TCT 

GAA 

CCT 

GCA 

GAA 

GAA 

TCT 

Ser 

Ser 

Glu 

Ala 

Pro 
40 / 

WTO 

Tyr 

Asn 

Ser 

Glu 

45 

Pro 

Ala 

Glu 

Glu 

Ser 

50 


35 


40 


45 


50 


CAT 

AAA 

AAC 

AAC 

AAT 

TAC 

GAA 

CCA 

AAC 

CTA 

TTT 

AAA 

ACT 

CCA 

CAA 

His 

Lys 

Asn 

Asn 
55 / 

-Asn 

Tyr 

Glu 

Pro 

Asn 

60 

Leu 

Phe 

Lys 

Thr 

Pro 

65 

Gin 

AAA 

CCA 

TCT 

TAT 

AAT 

CAG 

CTG 

GCT 

TCA 

ACT 

CCA 

ATA 

ATA 

TTC 

AAA 

Lys 

Pro 

Ser 
70 / 

/Tyr 

Asn 

Gin 

Leu 

Ala 

75 

Ser 

Thr 

Pro 

lie 

He 

80 

Phe 

Lys 

CAA 

GGG 

CTG 

ACT 

CTG 

CCG 

CTG 

TAC 

CAA 

TCT 

CCT 

GTA 

AAA 

GAA 

TTA 

Gin 

Gly 

8 7 

Leu 

Thr 

Leu 

Pro 

Leu 

90 

Tyr 

Gin 

Ser 

Pro 

Val 

95 

Lys 

Glu 

Leu 

AAA 

TTC 

AAA 

TTA 

GAC 

TTA 

GGA 

AGG 

AAT 

GTT 

CCC 

AAT 

AGT 

AGA 

CAT 

Lys 

100 

Phe 

Lys 

Leu 

Asp 

Leu 

105 

Gly 

Arg 

Asn 

Val 

Pro 

110 

Asn 

Ser 

Arg 

His 

AGT 

CTT 

CGC 

ACA 

GTG 

AAA 

ACT 

AAA 

ATG 

GAT 

CAA 

GCA 

GAT 

GAT 

GTT 

Ser 

Leu 

Arg 

Thr 

Val 

120 

Lys 

Thr 

Lys 

Met 

Asp 

125 

Gin 

Ala 

Asp 

Asp 

Val 

130 

HTGT 

CCA 

CTT 

CTA 

AAT 

TCT 

TGT 

CTT 

AGT 

GAA 

AGT 

CCT 

GTT 

GTT 

CTA 

Cys 

Pro 

Leu 

Leu 

135 

Asn 

Ser 

Cys 

Leu 

Ser 

140 

Glu 

Ser 

Pro 

Val 

Val 

145 

Leu 


115 


60 

120 

180 

237 


285 


333 


381 


429 


477 


525 


573 


621 


669 


115 


i ^iiiist.^ii^^iii-iiin 1 1, 




TGT 

ACA 

CAT 

GTA 

ACA 

CCA 

CAA 

AGA 

GAT 

AAG 

TCA 

GTG 

GTA 

TGT 

GGG 

AGT 

Cys 

Thr 

His 

Val 

Thr 

Pro 

Gin 

Arg 

Asp 

Lys 

Ser 

Val 

Val 

Cys 

Gly 

Ser 



150 





155 





160 



/ 

TTG 

TTT 

CAT 

ACA 

CCA 

AAG 

TTT 

GTG 

AAG 

GGT 

CGT 

CAG 

ACA 

CCA 

AAA 

c/r 

Leu 

Phe 

His 

Thr 

Pro 

Lys 

Phe 

Val 

Lys 

Gly 

Arg 

Gin 

Thr 

Pro 

Lys 

/His 


165 





170 





175 



y 


ATT 

TCT 

GAA 

AGT 

CTA 

GGA 

GCT 

GAG 

GTG 

GAT 

CCT 

GAT 

ATG 

TCT 

/TGG 

TCA 

He 

Ser 

Glu 

Ser 

Leu 

Gly 

Ala 

Glu 

Val 

Asp 

Pro 

Asp 

Met 

Se/ 

Trp 

Ser 

180 





185 





190 



7 


195 

AGT 

TCT 

TTA 

GCT 

ACA 

CCA 

CCC 

ACC 

CTT 

AGT 

TCT 

ACT 

GTG 

f 

CTC 

ATA 

GTC 

Ser 

Ser 

Leu 

Ala 

Thr 

Pro 

Pro 

Thr 

Leu 

Ser 

Ser 

Thr 

yki 

Leu 

lie 

Val 





200 





205 


/ 

/ 


210 


AGA 

AAT 

GAA 

GAA 

GCA 

TCT 

GAA 

ACT 

GTA 

TTT 

CCT 

OAT 

GAT 

ACT 

ACT 

GCT 

Arg 

Asn 

Glu 

Glu 

Ala 

Ser 

Glu 

Thr 

Val 

Phe 

Pro, 

''His 

Asp 

Thr 

Thr 

Ala 


717 


765 


813 


861 


909 


215 


220 


225 


25 


30 


50 


AAT 

GTG 

AAA 

AGC 

TAT 

TTT 

TCC 

AAT 

CAT 

GAT 

/GAA 

AGT 

CTG 

AAG 

AAA 

AAT 

957 

Asn 

Val 

Lys 

Ser 

Tyr 

Phe 

Ser 

Asn 

His 

As/ 

Glu 

Ser 

Leu 

Lys 

Lys 

Asn 




230 





235 


/ 



240 





GAT 

AGA 

TTT 

ATC 

GCT 

TCT 

GTG 

ACA 

ga/ 

AGT 

GAA 

AAC 

ACA 

AAT 

CAA 

AGA 

1005 

Asp 

Arg 

Phe 

lie 

Ala 

Ser 

Val 

Thr 

Adp 

Ser 

Glu 

Asn 

Thr 

Asn 

Gin 

Arg 



245 


250 


255 




GAA 

GCT 

GCA 

AGT 

CAT 

GGA 

TTT 

GOA 

AAA 

ACA 

TCA 

GGG 

AAT 

TCA 

TTT 

AAA 



Glu 

Ala 

Ala 

Ser 

His 

Gly 

Phe 

/ly 

Lys 

Thr 

Ser 

Gly 

Asn 

Ser 

Phe 

Lys 

* 


260 





265 

/ 

/ 



270 





275 

111 

35 

GTA 

AAT 

AGC 

TGC 

AAA 

GAC 

CAC 

ATT 

GGA 

AAG 

TCA 

ATG 

CCA 

AAT 

GTC 

CTA 

irl SI 


Val 

Asn 

Ser 

Cys 

Lys 

Asp 

/His 

lie 

Gly 

Lys 

Ser 

Met 

Pro 

Asn 

Val 

Leu 

H /i 






280 

/ 




285 





290 




GAA 

GAT 

GAA 

GTA 

TAT 

GAA 

ACA 

GTT 

GTA 

GAT 

ACC 

TCT 

GAA 

GAA 

GAT 

AGT 


40 

Glu 

Asp 

Glu 

Val 

Tyr, 

/Glu 

Thr 

Val 

Val 

Asp 

Thr 

Ser 

Glu 

Glu 

Asp 

Ser 






295 

7 




300 





305 





TTT 

TCA 

TTA 

TGT 

E TT 

TCT 

AAA 

TGT 

AGA 

ACA 

AAA 

AAT 

CTA 

CAA 

AAA 

GTA 



Phe 

Ser 

Leu 

Cys/ 

Phe 

Ser 

Lys 

Cys 

Arg 

Thr 

Lys 

Asn 

Leu 

Gin 

Lys 

Val 


45 



310 

/ 




315 





320 






AGA 

ACT 

AGC 

/ AAG 

ACT 

AGG 

AAA 

AAA 

ATT 

TTC 

CAT 

GAA 

GCA 

AAC 

GCT 

GAT 



Arg 

Thr 

Se/ 

Lys 

Thr 

Arg 

Lys 

Lys 

lie 

Phe 

His 

Glu 

Ala 

Asn 

Ala 

Asp 


325 


330 


335 


GAA TGT /GAA AAA TCT AAA AAC CAA GTG AAA GAA AAA TAC TCA TTT GTA 
Glu Cyy Glu Lys Ser Lys Asn Gin Val Lys Glu Lys Tyr Ser Phe Val 
340 / 345 350 355 


1053 


1101 


1149 


1197 


1245 


1293 


TCT /GAA GTG GAA CCA AAT GAT ACT GAT CCA TTA GAT TCA AAT GTA GCA 
Se/ Glu Val Glu Pro Asn Asp Thr Asp Pro Leu Asp Ser Asn Val Ala 
360 365 370 


1341 


CAT CAG AAG CCC TTT GAG AGT GGA AGT GAC AAA ATC TCC AAG GAA GTT 
His Gin Lys Pro Phe Glu Ser Gly Ser Asp Lys lie Ser Lys Glu Val 
375 380 385 


1389 


116 




117 



Pro Leu Thr Phe Ala Asn Ala Asp Ser Gly Leu Leu His Ser Ser Val 
630 635 640 


AAA AGA AGC TGT TCA CAG AAT GAT TCT GAA GAA CCA ACT TTG TCC TTA 
Lys Arg Ser Cys Ser Gin Asn Asp Ser Glu Glu Pro Thr Leu Ser Leu y 
645 650 655 


2205 


ACT AGC TCT TTT GGG ACA ATT CTG AGG AAA TGT TCT AGA AAT GAA AcA 
10 Thr Ser Ser Phe Gly Thr lie Leu Arg Lys Cys Ser Arg Asn Glur Thr 
660 665 670 / 675 


2253 



TGT TCT AAT AAT ACA GTA ATC TCT CAG GAT CTT GAT TAT AAA/ GAA GCA 

Cys Ser Asn Asn Thr Val lie Ser Gin Asp Leu Asp Tyr IsAs Glu Ala 

680 685 / 690 

AAA TGT AAT AAG GAA AAA CTA CAG TTA TTT ATT ACC COA GAA GCT GAT 

Lys Cys Asn Lys Glu Lys Leu Gin Leu Phe lie Thr Pro Glu Ala Asp 

695 700 / 705 

TCT CTG TCA TGC CTG CAG GAA GGA CAG TGT GAA AAT GAT CCA AAA AGC 
Ser Leu Ser Cys Leu Gin Glu Gly Gin Cys Glu /Asn Asp Pro Lys Ser 
710 715 / 720 


4'- 2 5 

AAA 

AAA 

GTT 

TCA 

GAT 

ATA 

AAA 

GAA 

GAG 

GTC 

/TTG 

GCT 

GCA 

GCA 

TGT 

CAC 

a 

Lys 

Lys 

Val 

Ser 

Asp 

He 

Lys 

Glu 

Glu 

Vel)/ 

Leu 

Ala 

Ala 

Ala 

Cys 

His 

a 


725 





730 



7 


735 






CCA 

GTA 

CAA 

CAT 

TCA 

AAA 

GTG 

GAA 

TAG/ 

AGT 

GAT 

ACT 

GAC 

TTT 

CAA 

TCC 

3 0 

Pro 

Val 

Gin 

His 

Ser 

Lys 

Val 

Glu 

Tyr 

Ser 

Asp 

Thr 

Asp 

Phe 

Gin 

Ser 


740 





745 



/ 


750 





755 

- 

CAG 

AAA 

AGT 

CTT 

TTA 

TAT 

GAT 

ca/ 

GAA 

AAT 

GCC 

AGC 

ACT 

CTT 

ATT 

TTA 

r"- 

Gin 

Lys 

Ser 

Leu 

Leu 

Tyr 

Asp 

Has 

Glu 

Asn 

Ala 

Ser 

Thr 

Leu 

lie 

Leu 


2301 


2349 


2397 


2445 


2493 


2541 


35 


760 


765 


770 


40 


45 


50 


55 


60 


ACT CCT ACT TCC AAG GAT G^T CTG TCA AAC CTA GTC ATG ATT TCT AGA 
Thr Pro Thr Ser Lys Asp AelI Leu Ser Asn Leu Val Met lie Ser Arg 
775 / 780 785 


2589 


GGC 

AAA 

GAA 

TCA 

TAC 

AAA 

ATG 

TCA 

GAC 

AAG 

CTC 

AAA 

GGT 

AAC 

AAT 

TAT 

2637 

Gly 

Lys 

Glu 

790 

Ser 

Tyr 

7 

/Lys 

Met 

Ser 

795 

Asp 

Lys 

Leu 

Lys 

Gly 

800 

Asn 

Asn 

Tyr 


GAA 

TCT 

GAT 

GTT 

GAA 

TTA 

ACC 

AAA 

AAT 

ATT 

CCC 

ATG 

GAA 

AAG 

AAT 

CAA 

2685 

Glu 

Ser 

805 

Asp 

Val 

/Glu 

Leu 

Thr 

810 

Lys 

Asn 

lie 

Pro 

Met 

815 

Glu 

Lys 

Asn 

Gin 


GAT 

GTA 

TGT 

GrCT 

TTA 

AAT 

GAA 

AAT 

TAT 

AAA 

AAC 

GTT 

GAG 

CTG 

TTG 

CCA 

2733 

Asp 

Val 

Cys/ 

'Ala 

Leu 

Asn 

Glu 

Asn 

Tyr 

Lys 

Asn 

Val 

Glu 

Leu 

Leu 

Pro 




825 


830 


835 


AAA 

TAC 

ATG 

AGA 

GTA 

GCA 

TCA 

CCT 

TCA 

AGA 

AAG 

GTA 

CAA 

TTC 

2781 

Lys 

Tyr 

Met 

840 

Arg 

Val 

Ala 

Ser 

Pro 

845 

Ser 

Arg 

Lys 

Val 

Gin 

850 

Phe 


AAC 

ACA 

AAT 

CTA 

AGA 

GTA 

ATC 

CAA 

AAA 

AAT 

CAA 

GAA 

GAA 

ACT 

2829 

Asn 

Thr 

855 

Asn 

Leu 

Arg 

Val 

lie 

860 

Gin 

Lys 

Asn 

Gin 

Glu 

865 

Glu 

Thr 


ATT 

TCA 

AAA 

ATA 

ACT 

GTC 

AAT 

CCA 

GAC 

TCT 

GAA 

GAA 

CTT 

TTC 

2877 

lie 

Ser 

Lys 

lie 

Thr 

Val 

Asn 

Pro 

Asp 

Ser 

Glu 

Glu 

Leu 

Phe 



118 



TCA GAC AAT GAG AAT AAT TTT GTC TTC CAA GTA GCT AAT GAA AGG AAT 

Ser Asp Asn Glu Asn Asn Phe Val Phe Gin Val Ala Asn Glu Arg Asn 

885 890 895 > 

AAT CTT GCT TTA GGA AAT ACT AAG GAA CTT CAT GAA ACA GAC TTG ACT 
Asn Leu Ala Leu Gly Asn Thr Lys Glu Leu His Glu Thr Asp Leu/Thr 
900 905 910 / 915 

TGT GTA AAC GAA CCC ATT TTC AAG AAC TCT ACC ATG GTT TTa/ TAT GGA 

Cys Val Asn Glu Pro lie Phe Lys Asn Ser Thr Met Val Leui Tyr Gly 

920 925 / 930 

GAC ACA GGT GAT AAA CAA GCA ACC CAA GTG TCA ATT MA AAA GAT TTG 

Asp Thr Gly Asp Lys Gin Ala Thr Gin Val Ser lie 2lys Lys Asp Leu 

935 940 / 945 

GTT TAT GTT CTT GCA GAG GAG AAC AAA AAT AGT GTA AAG CAG CAT ATA 

Val Tyr Val Leu Ala Glu Glu Asn Lys Asn Sey Val Lys Gin His lie 

950 955 / 960 

AAA ATG ACT CTA GGT CAA GAT TTA AAA TCG/GAC ATC TCC TTG AAT ATA 

Lys Met Thr Leu Gly Gin Asp Leu Lys Se/ Asp lie Ser Leu Asn lie 

965 970 / 975 

GAT AAA ATA CCA GAA AAA AAT AAT GA J TAC ATG AAC AAA TGG GCA GGA 

Asp Lys lie Pro Glu Lys Asn Asn ASp Tyr Met Asn Lys Trp Ala Gly 

980 985 / 990 995 

CTC TTA GGT CCA ATT TCA AAT CA€ AGT TTT GGA GGT AGC TTC AGA ACA 

Leu Leu Gly Pro lie Ser Asn His Ser Phe Gly Gly Ser Phe Arg Thr 

1000 / 1005 1010 

GCT TCA AAT AAG GAA ATC AAG CTC TCT GAA CAT AAC ATT AAG AAG AGC 

Ala Ser Asn Lys Glu lie Lys Leu Ser Glu His Asn lie Lys Lys Ser 

1015 / 1020 1025 

AAA ATG TTC TTC AAA GAT ATT GAA GAA CAA TAT CCT ACT AGT TTA GCT 

Lys Met Phe Phe Lys Ksp lie Glu Glu Gin Tyr Pro Thr Ser Leu Ala 

1030 / 1035 1040 

TGT GTT GAA ATT GTA AAT ACC TTG GCA TTA GAT AAT CAA AAG AAA CTG 

Cys Val Glu lie Val Asn Thr Leu Ala Leu Asp Asn Gin Lys Lys Leu 

1045 / 1050 1055 

AGC AAG CCT CAG TCA ATT AAT ACT GTA TCT GCA CAT TTA CAG AGT AGT 

Ser Lys Pro Gin Ser lie Asn Thr Val Ser Ala His Leu Gin Ser Ser 

1060 / 1065 1070 1075 

GTA GTT GTT TCT GAT TGT AAA AAT AGT CAT ATA ACC CCT CAG ATG TTA 

Val Val val Ser Asp Cys Lys Asn Ser His lie Thr Pro Gin Met Leu 

/ 1080 1085 1090 

TTT TCiC AAG CAG GAT TTT AAT TCA AAC CAT AAT TTA ACA CCT AGC CAA 

Phe S^r Lys Gin Asp Phe Asn Ser Asn His Asn Leu Thr Pro Ser Gin 

/ 1095 1100 1105 


AAG GCA GAA ATT ACA GAA CTT TCT ACT ATA TTA GAA GAA TCA GGA AGT 
Lys Ala Glu lie Thr Glu Leu Ser Thr lie Leu Glu Glu Ser Gly Ser 
7 1110 1115 1120 


CAG TTT GAA TTT ACT CAG TTT AGA AAG CCA AGC TAC ATA TTG CAG AAG 

Gin Phe Glu Phe Thr Gin Phe Arg Lys Pro Ser Tyr lie Leu Gin Lys 

1125 1130 1135 

AGT ACA TTT GAA GTG CCT GAA AAC CAG ATG ACT ATC TTA AAG ACC AfA 

Ser Thr Phe Glu Val Pro Glu Asn Gin Met Thr lie Leu Lys Thr yflir 

1140 1145 1150 /1155 

TCT GAG GAA TGC AGA GAT GCT GAT CTT CAT GTC ATA ATG AAT VGCC CCA 

/ Ser Glu Glu Cys Arg Asp Ala Asp Leu His Val He Met As/ Ala Pro 

1160 1165 / 1170 

TCG ATT GGT CAG GTA GAC AGC AGC AAG CAA TTT GAA GGT ACA GTT GAA 

Ser lie Gly Gin Val Asp Ser Ser Lys Gin Phe Glu Gly Thr Val Glu 

1175 1180 / 1185 

ATT AAA CGG AAG TTT GCT GGC CTG TTG AAA AAT GAC TGT AAC AAA AGT 

lie Lys Arg Lys Phe Ala Gly Leu Leu Lys Asn/Asp Cys Asn Lys Ser 

1190 1195 7 1200 

GCT TCT GGT TAT TTA ACA GAT GAA AAT GAA^GTG GGG TTT AGG GGC TTT 

Ala Ser Gly Tyr Leu Thr Asp Glu Asn GLu Val Gly Phe Arg Gly Phe 

1205 1210 / 1215 

TAT TCT GCT CAT GGC ACA AAA CTG AAT GTT TCT ACT GAA GCT CTG CAA 

Tyr Ser Ala His Gly Thr Lys Leu Asn Val Ser Thr Glu Ala Leu Gin 

1220 1225 / 1230 1235 

AAA GCT GTG AAA CTG TTT AGT GAT ATT GAG AAT ATT AGT GAG GAA ACT 

Lys Ala Val Lys Leu Phe Ser Asp lie Glu Asn lie Ser Glu Glu Thr 

1240 / 1245 1250 

TCT GCA GAG GTA CAT CCA ATA AGT TTA TCT TCA AGT AAA TGT CAT GAT 

Ser Ala Glu Val His Pro/lle Ser Leu Ser Ser Ser Lys Cys His Asp 

1255 / 1260 1265 

TCT GTT GTT TCA ATG 7 TT AAG ATA GAA AAT CAT AAT GAT AAA ACT GTA 

Ser Val Val Ser Met/ Phe Lys lie Glu Asn His Asn Asp Lys Thr Val 

1270 / 1275 1280 

AGT GAA AAA AAT >AAT AAA TGC CAA CTG ATA TTA CAA AAT AAT ATT GAA 

Ser Glu Lys Asn/ Asn Lys Cys Gin Leu lie Leu Gin Asn Asn lie Glu 

1285 / 1290 1295 

ATG ACT ACT ^GGC ACT TTT GTT GAA GAA ATT ACT GAA AAT TAC AAG AGA 

Met Thr Thr/Gly Thr Phe Val Glu Glu lie Thr Glu Asn Tyr Lys Arg 

1300 / 1305 1310 1315 

AAT ACT CSAA AAT GAA GAT AAC AAA TAT ACT GCT GCC AGT AGA AAT TCT 

Asn Thr/Glu Asn Glu Asp Asn Lys Tyr Thr Ala Ala Ser Arg Asn Ser 

/ 1320 1325 1330 

CAT AAC TTA GAA TTT GAT GGC AGT GAT TCA AGT AAA AAT GAT ACT GTT 

His Asn Leu Glu Phe Asp Gly Ser Asp Ser Ser Lys Asn Asp Thr Val 

/ 1335 1340 1345 


TOT ATT CAT AAA GAT GAA ACG GAC TTG CTA TTT ACT GAT CAG CAC AAC 
(cys He His Lys Asp Glu Thr Asp Leu Leu Phe Thr Asp Gin His Asn 
/ 1350 1355 1360 




ATA 

TGT 

CTT 

AAA 

TTA 

TCT 

GGC 

CAG 

TTT 

ATG 

AAG 

GAG 

GGA 

AAC 

ACT 

CAG 

lie 

Cys 

Leu 

Lys 

Leu 

Ser 

Gly 

Gin 

Phe 

Met 

Lys 

Glu 

Gly 

Asn 

Thr 

Gin 

1365 




1370 




1375 





ATT 

AAA 

GAA 

GAT 

TTG 

TCA 

GAT 

TTA 

ACT 

TTT 

TTG 

GAA 

GTT 

GCG 

AAA 

GC^ 

lie 

Lys 

Glu 

Asp 

Leu 

Ser 

Asp 

Leu 

Thr 

Phe 

Leu 

Glu 

Val 

Ala 

Lys 

Ala 

1380 




1385 




1390 




/ 

/3 95 

CAA 

GAA 

GCA 

TGT 

CAT 

GGT 

AAT 

ACT 

TCA 

AAT 

AAA 

GAA 

CAG 

TTA 

^XCT 

GCT 

Gin 

Glu 

Ala 

Cys 

His 

Gly 

Asn 

Thr 

Ser 

Asn 

Lys 

Glu 

Gin 

Lei/ 

Thr 

Ala 




1400 




1405 




/ 1410 


ACT 

AAA 

ACG 

GAG 

CAA 

AAT 

ATA 

AAA 

GAT 

TTT 

GAG 

ACT 

TGT 

GAT 

ACA 

TTT 

Thr 

Lys 

Thr 

Glu 

Gin 

Asn 

lie 

Lys 

Asp 

Phe 

Glu 

Thr 

/er 

Asp 

Thr 

Phe 


1415 


1420 


1425 


TTT CAG ACT GCA AGT GGG AAA AAT ATT AGT GTC yGCC AAA GAG TCA TTT 
Phe Gin Thr Ala Ser Gly Lys Asn lie Ser Vay Ala Lys Glu Ser Phe 
1430 1435 / 1440 


4413 


4461 


4505 


4557 


25 


45 


AAT AAA ATT GTA AAT TTC TTT GAT CAG A ML CCA GAA GAA TTG CAT AAC 
Asn Lys lie Val Asn Phe Phe Asp Gin Lys Pro Glu Glu Leu His Asn 
1445 1450 / 1455 


v-"-« 


TTT 

TCC 

TTA 

AAT 

TCT 

GAA 

TTA 

CAT 

TCT 

GAC 

ATA 

AGA 

AAG 

AAC 

AAA 

ATG 

Jfi 


Phe 

Ser 

Leu 

Asn 

Ser 

Glu 

Leu 

His 

/Ser 

Asp 

lie 

Arg 

Lys 

Asn 

Lys 

Met 

if. 


1460 




1465 


/ 


1470 




1475 


30 

GAC 

ATT 

CTA 

AGT 

TAT 

GAG 

GAA 

/ACA 

GAC 

ATA 

GTT 

AAA 

CAC 

AAA 

ATA 

CTG 

y 


Asp 

lie 

Leu 

Ser 

Tyr 

Glu 

Gly/ 

Thr 

Asp 

lie 

Val 

Lys 

His 

Lys 

lie. 

Leu 






1480 


7 


1485 




1490 


T; 


AAA 

GAA 

AGT 

GTC 

CCA 

GTT/ 

'GGT 

ACT 

GGA 

AAT 

CAA 

CTA 

GTG 

ACC 

TTC 

CAG 


35 

Lys 

Glu 

Ser 

Val 

Pro 

Val 

Gly 

Thr 

Gly 

Asn 

Gin 

Leu 

Val 

Thr 

Phe 

Gin 

7;! s 




1495 


7 


1500 




1505 



tif 


GGA 

CAA 

CCC 

GAA 

cgV 

/ 

GAT 

GAA 

AAG 

ATC 

AAA 

GAA 

CCT 

ACT 

CTG 

TTG 

GGT 



Gly 

Gin 

Pro 

Glu 

Arftj 

Asp 

Glu 

Lys 

He 

Lys 

Glu 

Pro 

Thr 

Leu 

Leu 

Gly 


40 


1510 


7 


1515 




1520 






TTT 

CAT 

ACA 

gct/ 

AGC 

GGG 

AAA 

AAA 

GTT 

AAA 

ATT 

GCA 

AAG 

GAA 

TCT 

TTG 



Phe 

His 

Thr 

av4 

Ser 

Gly 

Lys 

Lys 

Val 

Lys 

lie 

Ala 

Lys 

Glu 

Ser 

Leu 


1525 


1530 


1535 


GAC AAA GTGK AAA AAC CTT TTT GAT GAA AAA GAG CAA GGT ACT AGT GAA 

Asp Lys Val Lys Asn Leu Phe Asp Glu Lys Glu Gin Gly Thr Ser Glu 

1540 / 1545 1550 1555 


4605 


4653 


4701 


4749 


4797 


4845 


4893 


50 

ATC 

ACC 

/AGT 

TTT 

AGC 

CAT 

CAA 

TGG 

GCA 

AAG 

ACC 

CTA 

AAG 

TAC 

AGA 

GAG 

4941 


lie 

Th/ 

Ser 

Phe 

Ser 

His 

Gin 

Trp 

Ala 

Lys 

Thr 

Leu 

Lys 

Tyr 

Arg 

Glu 




7 


1560 




1565 




1570 




GCC 

yrGT 

AAA 

GAC 

CTT 

GAA 

TTA 

GCA 

TGT 

GAG 

ACC 

ATT 

GAG 

ATC 

ACA 

GCT 

4989 

55 

Ala/ 

' Cys 

Lys 

Asp 

Leu 

Glu 

Leu 

Ala 

Cys 

Glu 

Thr 

lie 

Glu 

lie 

Thr 

Ala 



/ 


1575 




1580 




1585 





GCC 

CCA 

AAG 

TGT 

AAA 

GAA 

ATG 

CAG 

AAT 

TCT 

CTC 

AAT 

AAT 

GAT 

AAA 

AAC 

5037 


Ala 

Pro 

Lys 

Cys 

Lys 

Glu 

Met 

Gin 

Asn 

Ser 

Leu 

Asn 

Asn 

Asp 

Lys 

Asn 


60 

/ 

1590 




1595 




1600 






/ CTT 

GTT 

TCT 

ATT 

GAG 

ACT 

GTG 

GTG 

CCA 

CCT 

AAG 

CTC 

TTA 

AGT 

GAT 

AAT 

5085 
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Leu Val Ser lie Glu Thr Val Val Pro Pro Lys Leu Leu Ser Asp Asn 
1605 1610 1615 


TTA TGT AGA CAA ACT GAA AAT CTC AAA AC A TCA AAA AGT ATC TTT TTCr 513 3 

Leu Cys Arg Gin Thr Glu Asn Leu Lys Thr Ser Lys Ser lie Phe L^u 

1620 1625 1630 /635 

AAA GTT AAA GTA CAT GAA AAT GTA GAA AAA GAA ACA GCA AAA AGT CCT 5181 

Lys Val Lys Val His Glu Asn Val Glu Lys Glu Thr Ala Lys/' 3er Pro 

1640 1645 y 1650 

GCA ACT TGT TAC ACA AAT CAG TCC CCT TAT TCA GTC Ay GAA AAT TCA 5 22 9 

Ala Thr Cys Tyr Thr Asn Gin Ser Pro Tyr Ser Val lie Glu Asn Ser 

1655 1660 / 1665 

GCC TTA GCT TTT TAC ACA AGT TGT AGT AGA AAA ACT TCT GTG AGT CAG 5277 

Ala Leu Ala Phe Tyr Thr Ser Cys Ser Arg Lys/Thr Ser Val Ser Gin 

1670 1675 / 1680 

ACT TCA TTA CTT GAA GCA AAA AAA TGG CTt/aGA GAA GGA ATA TTT GAT 532 5 

Thr Ser Leu Leu Glu Ala Lys Lys Trp Leu Arg Glu Gly lie Phe Asp 

1685 1690 / 1695 

GGT CAA CCA GAA AGA ATA AAT ACT GCA GAT TAT GTA GGA AAT TAT TTG 53 73 

Gly Gin Pro Glu Arg lie Asn Thr Ala Asp Tyr Val Gly Asn Tyr Leu 

1700 1705 / 1710 1715 

TAT GAA AAT AAT TCA AAC AGT ACT ATA GCT GAA AAT GAC AAA AAT CAT 5421 

Tyr Glu Asn Asn Ser Asn Ser/Thr lie Ala Glu Asn Asp Lys Asn His 

1720 / 1725 1730 

CTC TCC GAA AAA CAA GAT /ACT TAT TTA AGT AAC AGT AGC ATG TCT AAC 54 6 9 

Leu Ser Glu Lys Gin Aspr Thr Tyr Leu Ser Asn Ser Ser Met Ser Asn 

1735 / 1740 1745 

AGC TAT TCC TAC CAT/ TCT GAT GAG GTA TAT AAT GAT TCA GGA TAT CTC 5 517 

Ser Tyr Ser Tyr Hi/S Ser Asp Glu Val Tyr Asn Asp Ser Gly Tyr Leu 

1750 / 1755 1760 

TCA AAA AAT AAN CTT GAT TCT GGT ATT GAG CCA GTA TTG AAG AAT GTT 55 65 

Ser Lys Asn Lys Leu Asp Ser Gly lie Glu Pro Val Leu Lys Asn Val 

1765 / 1770 1775 

GAA GAT CAA/ AAA AAC ACT AGT TTT TCC AAA GTA ATA TCC AAT GTA AAA 5613 

Glu Asp Gin Lys Asn Thr Ser Phe Ser Lys Val lie Ser Asn Val Lys 

1780 / 1785 1790 1795 

GAT GCAl AAT GCA TAC CCA CAA ACT GTA AAT GAA GAT ATT TGC GTT GAG 5661 

Asp Ala Asn Ala Tyr Pro Gin Thr Val Asn Glu Asp lie Cys Val Glu 

/ 1800 1805 1810 

GAA CTT GTG ACT AGC TCT TCA CCC TGC AAA AAT AAA AAT GCA GCC ATT 57 0 9 

Glu Leu Val Thr Ser Ser Ser pro Cys Lys Asn Lys Asn Ala Ala lie 

/ 1815 1820 1825 

' AAA TTG TCC ATA TCT AAT AGT AAT AAT TTT GAG GTA GGG CCA CCT GCA 5757 

Lys Leu Ser lie Ser Asn Ser Asn Asn Phe Glu Val Gly Pro Pro Ala 

1830 1835 1840 

TTT AGG ATA GCC AGT GGT AAA ATC GTT TGT GTT TCA CAT GAA ACA ATT 58 0 5 

Phe Arg lie Ala Ser Gly Lys lie Val Cys Val Ser His Glu Thr He 


122 


1845 


1850 


AAA AAA GTG AAA GAC ATA TTT ACA GAC AGT TTC AGT AAA GTA ATT AAG 
Lys Lys Val Lys Asp lie Phe Thr Asp Ser Phe Ser Lys Val lie Lys^ 
1860 1865 1870 \b/s 


GAA AAC AAC GAG AAT AAA TCA AAA ATT TGC CAA ACG AAA ATT AT^ GCA 

Glu Asn Asn Glu Asn Lys Ser Lys lie Cys Gin Thr Lys lie Met Ala 

1880 1885 To 9 0 

GGT TGT TAC GAG GCA TTG GAT GAT TCA GAG GAT ATT CTT OAT AAC TCT 

Gly Cys Tyr Glu Ala Leu Asp Asp Ser Glu Asp lie Leu/His Asn Ser 

1895 1900 / 1905 

CTA GAT AAT GAT GAA TGT AGC ACG CAT TCA CAT ARQf GTT TTT GCT GAC 

Leu Asp Asn Asp Glu Cys Ser Thr His Ser His Lys Val Phe Ala Asp 

1910 1915 / 1920 

ATT CAG AGT GAA GAA ATT TTA CAA CAT AAC C^A AAT ATG TCT GGA TTG 

lie Gin Ser Glu Glu lie Leu Gin His Asn /Gin Asn Met Ser Gly Leu 

1925 1930 / 1935 


GAG AAA GTT TCT AAA ATA TCA CCT TGT /GAT GTT AGT TTG GAA ACT TCA 
Glu Lys Val Ser Lys lie Ser Pro Cys^ Asp Val Ser Leu Glu Thr Ser 
1940 1945 / 1950 1955 


GAT ATA TGT AAA TGT AGT ATA GGG/ AAG CTT CAT AAG TCA GTC TCA TCT 

Asp lie Cys Lys Cys Ser lie G^y Lys Leu His Lys Ser Val Ser Ser 

1960 / 1965 1970 

GCA AAT ACT TGT GGG ATT TTT AGC ACA GCA AGT GGA AAA TCT GTC CAG 

Ala Asn Thr Cys Gly lie >Phe Ser Thr Ala Ser Gly Lys Ser Val Gin 

1975 / 1980 1985 


I TA CAA AAC GCA AGA CAA GTG TTT TCT GAA ATA 

eu Gin Asn Ala Arg Gin Val Phe Ser Glu lie 

1995 2000 

AA GTC TTT TCC AAA GTA TTG TTT AAA AGT AAC 

In Val Phe Ser Lys Val Leu Phe Lys Ser Asn 

2010 2015 

TC ACA AGA GAA GAA AAT ACT GCT ATA CGT ACT 

eu Thr Arg Glu Glu Asn Thr Ala lie Arg Thr 

25 2030 2035 

CC CAA AAA GGC TTT TCA TAT AAT GTG GTA AAT 

er Gin Lys Gly Phe Ser Tyr Asn Val Val Asn 

2045 2050 

GA TTT AGT ACA GCA AGT GGA AAG CAA GTT TCC 

ly Phe Ser Thr Ala Ser Gly Lys Gin Val Ser 

2060 2065 

IA CAC AAA GTT AAG GGA GTG TTA GAG GAA TTT 

eu His Lys Val Lys Gly Val Leu Glu Glu Phe 

2070 2075 2080 


GAT TTA ATC AGA ACT GAG CAT AGT CTT CAC TAT TCA CCT ACG TCT AGA 
Asp Leu He Arg Thr Glu His Ser Leu His Tyr Ser Pro Thr Ser Arg 
2085 2090 2095 
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GAA 

CGT 

CAA 

GAG 

ATA 

CAG 

AAT 

CCA 

AAT 

TTT 

ACC 

GCA 

CCT 

GGT 

Glu 

Arg 

Gin 

Glu 

lie 

Gin 

Asn 

Pro 

Asn 

Phe 

Thr 

Ala 

Pro 

Gly 

2340 




2 

:345 




2 

: 35 0 




TTT 

CTG 

TCT 

AAA 

TCT 

CAT 

TTG 

TAT 

GAA 

CAT 

CTG 

ACT 

TTG 

GAA 

Phe 

Leu 

Ser 

Lys 

Ser 

His 

Leu 

Tyr 

Glu 

His 

Leu 

Thr 

Leu 

Glu 




2360 




2365 





TCA 

AGC 

AAT 

TTA 

GCA 

GTT 

TCA 

GGA 

CAT 

CCA 

TTT 

TAT 

CAA 

GTT 

Ser 

Ser 

Asn 

Leu 

Ala 

Val 

Ser 

Gly 

His 

Pro 

Phe 

Tyr 

Gin 

VaZ 



2375 




2380 





1185 

ACA 

AGA 

AAT 

GAA 

AAA 

ATG 

AGA 

CAC 

TTG 

ATT 

ACT 

ACA 

GGC 

AGA 

Thr 

Arg 

Asn 

Glu 

Lys 

Met 

Arg 

His 

Leu 

lie 

Thr 

Thr 

Gly 

Arg 


2390 




2395 




/ 

24 00 


AAA 

GTC 

TTT 

GTT 

CCA 

CCT 

TTT 

AAA 

ACT 

AAA 

TCG 

Cat 

TTT 

CAC 

Lys 

Val 

Phe 

Val 

Pro 

Pro 

Phe 

Lys 

Thr 

Lys 

Ser/ 

"His 

Phe 

His 

2405 




2410 




/ 2415 



GAA 

CAG 

TGT 

GTT 

AGG 

AAT 

ATT 

AAC 

TTG 

gag/ 

/ 

GAA 

AAC 

AGA 

CAA 

Glu 

Gin 

Cys 

Val 

Arg 

Asn 

lie 

Asn 

Leu 

Glu 

Glu 

Asn 

Arg 

Gin 


2355 



237C 


Ser Ala 


7341 


7389 


7437 


7485 


7533 


2420 


2425 


2430 


2435 


2440 

AAT GAG ATT CAT CAG TTT AAC 
Asn Glu lie His Gin Phe 
2455 


Val Thr Phe Thr Lys Cy^ 
2470 


1 GAT 

AGT 

AAA 

AAT 

AAG 

ATT 

AAT 

GAC 

7581 

X S P 

Ser 

Lys 

Asn 

Lys 

lie 

Asn 

Asp 


/ 2445 




2450 



. AAC 

AAC 

TCC 

AAT 

CAA 

GCA 

GCA 

GCT 

7629 

Asn 

Asn 

Ser 

Asn 

Gin 

Ala 

Ala 

Ala 


2460 




2465 




. GAA 

CCT 

TTA 

GAT 

TTA 

ATT 

ACA 

AGT 

7677 

. Glu 

Pro 

Leu 

Asp 

Leu 

lie 

Thr 

Ser 



2475 


2480 


CTT 

CAG 

AAT 

GCC 

AGA, 

/GAT 

ATA 

CAG 

GAT 

ATG 

CGA 

ATT 

AAG 

AAG 

AAA 

CAA 

Leu 

Gin 

Asn 

Ala 

Ar/ 

Asp 

He 

Gin 

Asp 

Met 

Arg 

lie 

Lys 

Lys 

Lys 

Gin 

2485 



7 

2490 




2495 





AGG 

CAA 

CGC 

GTC, 

/TTT 

CCA 

CAG 

CCA 

GGC 

AGT 

CTG 

TAT 

CTT 

GCA 

AAA 

ACA 

Arg 

Gin 

Arg 

Va/ 

Phe 

Pro 

Gin 

Pro 

Gly 

Ser 

Leu 

Tyr 

Leu 

Ala 

Lys 

Thr 

2500 



/ 

2505 




2510 




2515 

TCC 

ACT 

CTG/ 

'CCT 

CGA 

ATC 

TCT 

CTG 

AAA 

GCA 

GCA 

GTA 

GGA 

GGC 

CAA 

GTT 

Ser 

Thr 

Leu 

Pro 

Arg 

lie 

Ser 

Leu 

Lys 

Ala 

Ala 

Val 

Gly 

Gly 

Gin 

Val 



/ 

2520 




2525 




2530 


CCC 

TCl/ 

GCG 

TGT 

TCT 

CAT 

AAA 

CAG 

CTG 

TAT 

ACG 

TAT 

GGC 

GTT 

TCT 

AAA 

Pro 

Sefr 

Ala 

Cys 

Ser 

His 

Lys 

Gin 

Leu 

Tyr 

Thr 

Tyr 

Gly 

Val 

Ser 

Lys 


7 

2535 




2540 




2545 



cat/ 

TGC 

ATA 

AAA 

ATT 

AAC 

AGC 

AAA 

AAT 

GCA 

GAG 

TCT 

TTT 

CAG 

TTT 

CAC 

Hdvfe 

Cys 

lie 

Lys 

lie 

Asn 

Ser 

Lys 

Asn 

Ala 

Glu 

Ser 

Phe 

Gin 

Phe 

His 


2550 


2555 


2560 


.CT GAA GAT TAT TTT GGT AAG GAA AGT TTA TGG ACT GGA AAA GGA ATA 
Glu Asp Tyr Phe Gly Lys Glu Ser Leu Trp Thr Gly Lys Gly lie 
2565 2570 2575 


7725 


7773 


7821 


7869 


7917 


7965 


/Thr 


CAG TTG GCT GAT GGT GGA TGG CTC ATA CCC TCC AAT GAT GGA AAG GCT 


8013 


125 


5 


8061 


Gin Leu Ala Asp Gly Gly Trp Leu lie Pro Ser Asn Asp Gly Lys Ala 
2580 2585 2590 2595 

GGA AAA GAA GAA TTT TAT AGG GCT CTG TGT GAC ACT CCA GGT GTG GAT 

Gly Lys Glu Glu Phe Tyr Arg Ala Leu Cys Asp Thr Pro Gly Val Asp 

2600 2605 2610 / 

CCA AAG CTT ATT TCT AGA ATT TGG GTT TAT AAT CAC TAT AGA TGG ATC 

Pro Lys Leu lie Ser Arg lie Trp Val Tyr Asn His Tyr Arg Trp lie 

2615 2620 2 62 5/ 

ATA TGG AAA CTG GCA GCT ATG GAA TGT GCC TTT CCT AAG J^AA TTT GCT 

lie Trp Lys Leu Ala Ala Met Glu Cys Ala Phe Pro Lys^ Glu Phe Ala 

2630 2635 26^0 

AAT AGA TGC CTA AGC CCA GAA AGG GTG CTT CTT CMC CTA AAA TAC AGA 

Asn Arg Cys Leu Ser Pro Glu Arg Val Leu Leu GZn Leu Lys Tyr Arg 

2645 2650 2655 

TAT GAT ACG GAA ATT GAT AGA AGC AGA AGA T/CG GCT ATA AAA AAG ATA 

Tyr Asp Thr Glu lie Asp Arg Ser Arg Arg /Ser Ala lie Lys Lys lie 

2660 2665 / 2670 2675 

ATG GAA AGG GAT GAC ACA GCT GCA AAA /ACA CTT GTT CTC TGT GTT TCT 

Met Glu Arg Asp Asp Thr Ala Ala Lys/ Thr Leu Val Leu Cys Val Ser 

2680 / 2685 2690 

GAC ATA ATT TCA TTG AGC GCA AAT/ATA TCT GAA ACT TCT AGC AAT AAA 

Asp lie lie Ser Leu Ser Ala As n lie Ser Glu Thr Ser Ser Asn Lys 

2695 / 2700 2705 

ACT AGT AGT GCA GAT ACC CMC AAA GTG GCC ATT ATT GAA CTT ACA GAT 

Thr Ser Ser Ala Asp Thr G In Lys Val Ala lie lie Glu Leu Thr Asp 

2710 / 2715 2720 


GGG TGG TAT GCT GTT AAG GCC CAG TTA GAT CCT CCC CTC TTA GCT GTC 

Gly Trp Tyr Ala Val Lys Ala Gin Leu Asp Pro Pro Leu Leu Ala Val 

2725 / 2730 2735 

TTA AAG AAT GGC AGA CTG ACA GTT GGT CAG AAG ATT ATT CTT CAT GGA 

Leu Lys Asn Gly Arg Leu Thr Val Gly Gin Lys lie lie Leu His Gly 

2740 / 2745 2750 2755 

GCA GAA CTG GTG GGC TCT CCT GAT GCC TGT ACA CCT CTT GAA GCC CCA 

Ala Glu Leu Val Gly Ser Pro Asp Ala Cys Thr Pro Leu Glu Ala Pro 

/ 2760 2765 2770 

GAA TCT CTJ ATG TTA AAG ATT TCT GCT AAC AGT ACT CGG CCT GCT CGC 

Glu Ser Leui Met Leu Lys He Ser Ala Asn Ser Thr Arg Pro Ala Arg 

/ 2775 2780 2785 

TGG TAT/ACC AAA CTT GGA TTC TTT CCT GAC CCT AGA CCT TTT CCT CTG 

Trp Ty/ Thr Lys Leu Gly Phe Phe Pro Asp Pro Arg Pro Phe Pro Leu 

1 2790 2795 2800 

CCC /TTA TCA TCG CTT TTC AGT GAT GGA GGA AAT GTT GGT TGT GTT GAT 
Prc/ Leu Ser Ser Leu Phe Ser Asp Gly Gly Asn Val Gly Cys Val Asp 
/ 2805 2810 2815 


©TA ATT ATT CAA AGA GCA TAC CCT ATA CAG TGG ATG GAG AAG ACA TCA 
/Val lie lie Gin Arg Ala Tyr Pro lie Gin Trp Met Glu Lys Thr Ser 


126 


2820 


2825 


2830 


2835 


TCT GGA TTA TAC ATA TTT CGC AAT GAA AGA GAG GAA GAA AAG GAA GO? 
Ser Gly Leu Tyr lie Phe Arg Asn Glu Arg Glu Glu Glu Lys Glu Ajla 
2840 2845 2850 


8781 



25 


30 


GCA AAA TAT GTG GAG GCC CAA CAA AAG AGA CTA GAA GCC TTA r pTC ACT 
Ala Lys Tyr Val Glu Ala Gin Gin Lys Arg Leu Glu Ala Leu/Phe Thr 
2855 2860 286,5 


AAA 

ATT 

CAG 

GAG 

GAA 

TTT 

GAA 

GAA 

CAT 

GAA 

GAA 

AAC 

ACA 

/ACA 

AAA 

CCA 

Lys 

He 

Gin 

Glu 

Glu 

Phe 

Glu 

Glu 

His 

Glu 

Glu 

Asn 

Thr 

Thr 

Lys 

Pro 


2870 




2875 




2 

\mo 




TAT 

TTA 

CCA 

TCA 

CGT 

GCA 

CTA 

ACA 

AGA 

CAG 

CAA 

GTT 

CGT 

GCT 

TTG 

CAA 

Tyr 

Leu 

Pro 

Ser 

Arg 

Ala 

Leu 

Thr 

Arg 

Gin 

Gin 

VAX 

Arg 

Ala 

Leu 

Gin 

2885 




2890 




) 

Jo 95 





GAT 

GGT 

GCA 

GAG 

CTT 

TAT 

GAA 

GCA 

GTG 

AAG 

AAT 

GCA 

GCA 

GAC 

CCA 

GCT 

Asp 

Gly 

Ala 

Glu 

Leu 

Tyr 

Glu 

Ala 

Val 

Lys, 

/Asn 

Ala 

Ala 

Asp 

Pro 

Ala 

2900 




2905 




/2910 




2915 

TAC 

CTT 

GAG 

GGT 

TAT 

TTC 

AGT 

GAA 

GAG 

/ZAG 

TTA 

AGA 

GCC 

TTG 

AAT 

AAT 

Tyr 

Leu 

Glu 

Gly 

Tyr 

Phe 

Ser 

Glu 

Gl/ 

Gin 

Leu 

Arg 

Ala 

Leu 

Asn 

Asn 




2920 




/ 2925 




2930 


CAC 

AGG 

CAA 

ATG 

TTG 

AAT 

GAT 

AAG/ 

'AAA 

CAA 

GCT 

CAG 

ATC 

CAG 

TTG 

GAA 

His 

Arg 

Gin 

Met 

Leu 

Asn 

Asp 

Lys 

Lys 

Gin 

Ala 

Gin 

lie 

Gin 

Leu 

Glu 


8829 


8877 


8925 


8973 


9021 


9069 


2935 


2940 


2945 


a 

ATT AGG 

AAG 

GCC 

ATG 

GAA 

TCT 

GCT 

GAA 

CAA 

AAG 

GAA 

CAA 

GGT 

TTA 

TCA 

9117 


He Arg 

Lys 

Ala 

Met 

Glu 

Ser 

Ala 

Glu 

Gin 

Lys 

Glu 

Gin 

Gly 

Leu 

Ser 


- 

2950 




/ 2955 




2960 





*: 35 

AGG GAT 

GTC 

ACA 

ACC 

GTG 

TGG 

AAG 

TTG 

CGT 

ATT 

GTA 

AGC 

TAT 

TCA 

AAA 

9165 


Arg Asp 

Val 

Thr 

Thr 

wa.1 

Trp 

Lys 

Leu 

Arg 

He 

Val 

Ser 

Tyr 

Ser 

Lys 


L 

2965 



/ 

2970 




2975 






h 40 

AAA GAA 

AAA 

GAT 

TCA 

GTT 

ATA 

CTG 

AGT 

ATT 

TGG 

CGT 

CCA 

TCA 

TCA 

GAT 

9213 


Lys Glu 

Lys 

Asp 

JSer 

val 

lie 

Leu 

Ser 

lie 

Trp 

Arg 

Pro 

Ser 

Ser 

Asp 



2980 


2985 


2990 


2995 


45 


50 


GCA 


TAT 

TCT 

CTG 

TTA 

ACA 

GAA 

GGA 

AAG 

AGA 

TAC 

AGA 

ATT 

TAT 

CAT 

Tyr 

Ser 

Leu 

Leu 

Thr 

Glu 

Gly 

Lys 

Arg 

Tyr 

Arg 

lie 

Tyr 

His 


/ 

f 3000 




3005 




3010 

ACT 

TCA 

AAA 

TCT 

AAA 

AGT 

AAA 

TCT 

GAA 

AGA 

GCT 

AAC 

ATA 

CAG 

Thr 

/Ser 

Lys 

Ser 

Lys 

Ser 

Lys 

Ser 

Glu 

Arg 

Ala 

Asn 

lie 

Gin 

/ 

3015 




3020 




3025 


OCG 

ACA 

AAA 

AAA 

ACT 

CAG 

TAT 

CAA 

CAA 

CTA 

CCG 

GTT 

TCA 

GAT 

/Ala 

Thr 

Lys 

Lys 

Thr 

Gin 

Tyr 

Gin 

Gin 

Leu 

Pro 

Val 

Ser 

Asp 

3030 




3035 




3040 



TTA 

TTT 

CAG 

ATT 

TAC 

CAG 

CCA 

CGG 

GAG 

CCC 

CTT 

CAC 

TTC 

AGC 

Leu 

Phe 

Gin 

lie 

Tyr 

Gin 

Pro 

Arg 

Glu 

Pro 

Leu 

His 

Phe 

Ser 

i 04 5 




3050 




3055 




TTA 

GAT 

CCA 

GAC 

TTT 

CAG 

CCA 

TCT 

TGT 

TCT 

GAG 

GTG 

GAC 

CTA 

Leu 

Asp 

Pro 

Asp 

Phe 

Gin 

Pro 

Ser 

Cys 

Ser 

Glu 

Val 

Asp 

Leu 


9261 


9309 


9357 


9405 


9453 


3060 


3065 


3070 


3075 


127 




128 


GAA 

CTG 

AAT 

TCT 

CCT 

CAG 

ATG 

ACT 

CCA 

TTT 

AAA 

AAA 

TTC 

AAT 

GAA 

ATT 

Glu 

Leu 

Asn 

Ser 

Pro 

Gin 

Met 

Thr 

Pro 

Phe 

Ly s 

Lys 

Phe 

Asn 

Glu 

lie 




3320 




3325 




3330 


TCT 

CTT 

TTG 

GAA 

AGT 

AAT 

TCA 

ATA 

GOT 

GAC 

GAA 

GAA 

CTT 

GCA 

TTG 

ATA/ 

Ser 

Leu 

Leu 

Glu 

Ser 

Asn 

Ser 

He 

Ala 

Asp 

Glu 

Glu 

Leu 

Ala 

Leu 

He 



3335 




3340 




3345 


/ 

AAT 

ACC 

CAA 

GCT 

CTT 

TTG 

TCT 

GGT 

TCA 

ACA 

GGA 

GAA 

AAA 

CAA 

T#T 

ATA 

Asn 

Thr 

Gin 

Ala 

Leu 

Leu 

Ser 

Gly 

Ser 

Thr 

Gly 

Glu 

Lys 

Gin 

/Phe 

He 


3350 




3355 




3360 

/ 



TCT 

GTC 

AGT 

GAA 

TCC 

ACT 

AGG 

ACT 

GCT 

CCC 

ACC 

AGT 

TCA 

/GAA 

GAT 

TAT 

Ser 

Val 

Ser 

Glu 

Ser 

Thr 

Arg 

Thr 

Ala 

Pro 

Thr 

Ser 

Ser 

Glu 

Asp 

Tyr 


102J 


10269 


10317 


10365 


3365 


3370 


3375 


CTC 

AGA 

CTG 

AAA 

CGA 

CGT 

TGT 

ACT 

ACA 

TCT CTG 

ATC 

AAA 

GAA 

CAG 

GAG 

10413 

Leu 

Arg 

Leu 

Lys 

Arg 

Arg 

Cys 

Thr 

Thr 

Ser Leu 

lie 

Lys 

Glu 

Gin 

Glu 


3380 




3385 




3390/ 

/ 



3395 


AGT 

TCC 

CAG 

GCC 

AGT 

ACG 

GAA 

GAA 

TGT 

GAG AAA 

AAT 

AAG 

CAG 

GAC 

ACA 

10461 

Ser 

Ser 

Gin 

Ala 

Ser 

Thr 

Glu 

Glu 

Cys 

Glu/Lys 

Asn 

Lys 

Gin 

Asp 

Thr 



3400 


34 ( 


3410 


ATT ACA ACT AAA AAA TAT ATC TAA 
lie Thr Thr Lys Lys Tyr lie 
3415 


10485 


(2) INFORMATION FOR /SEQ ID NO : 11 : 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 3418 /rnino acids 

(B) TYPE: amino /Lcid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: /Linear 

(ii) MOLECULE /TYPE : protein 
(v) FRAGMENT /TYPE : internal 



(xi) SEQUENCE 

DESCRIPTION: 

: SEQ ID 

NO : : 

11: 





Met 

1 

Pro 

lie 

Gly/ 

/ 

Ser 

5 

Lys 

Glu 

Arg 

Pro 

Thr 

10 

Phe 

Phe 

Glu 

lie 

Phe 

15 

Lys 

Thr 

Arg 

Cys 

Asn 

20 

Lys 

Ala 

Asp 

Leu 

Gly 

25 

Pro 

lie 

Ser 

Leu 

Asn 

30 

Trp 

Phe 

Glu 

Glu 

Leu 

35/ 

/Ser 

Ser 

Glu 

Ala 

Pro 

40 

Pro 

Tyr 

Asn 

Ser 

Glu 

45 

Pro 

Ala 

Glu 

Glu 

Ser 

50 

Glu 

His 

Lys 

Asn 

Asn 

55 

Asn 

Tyr 

Glu 

Pro 

Asn 

60 

Leu 

Phe 

Lys 

Thr 

Pro 

65 

Gin 

/Arg 

Lys 

Pro 

Ser 

70 

Tyr 

Asn 

Gin 

Leu 

Ala 

75 

Ser 

Thr 

Pro 

lie 

lie 

80 

Phe 

Lys 

Glu 

Gin 

Gly 

85 

Leu 

Thr 

Leu 

Pro 

Leu 

90 

Tyr 

Gin 

Ser 

Pro 

Val 

95 

Lys 

Glu 

/Leu 

Asp 

Lys 

100 

Phe 

Lys 

Leu 

Asp 

Leu 

105 

Gly 

Arg 

Asn 

Val 

Pro 

110 

Asn 

Ser 

Arg 

His 

Lys 

115 

Ser 

Leu 

Arg 

Thr 

Val 

120 

Lys 

Thr 

Lys 

Met 

Asp 

125 

Gin 

Ala 

Asp 


Val 

130 

Ser 

Cys 

Pro 

Leu 

Leu 

135 

Asn 

Ser 

Cys 

Leu 

Ser 
14 0 

Glu 

Ser 

Pro 

Val 

Val 

Leu 

Gin 

Cys 

Thr 

His 

Val 

Thr 

Pro 

Gin 

Arg 

Asp 

Lys 

Ser 

Val 

Val 


129 



150 

Phe His Thr 
165 

Ser Glu Ser 
Ser Leu Ala 


Lys Phe 
170 
Gly Ala 
185 

Pro Pro 


16,0 

Arg Gin Tmr 
175 / 

Pro App Met 
190 / 

SejT Thr Val 


Asn Glu Glu 
215 

Val Lys Ser 
230 

Arg Phe lie 
245 

Ala Ala Ser 

Asn Ser Cys 

Asp Glu Val 
295 

Ser Leu Cys 
310 

Thr Ser Lys 
325 

Cys Glu Lys 
Glu Val Glu 


Ser Glu 

Phe Ser 

Ser Val 
250 
Gly Phe 
265 

Asp His 

Glu Th t 

Ser /Lys 

Vg Lys 
/ 330 

Lys Asn 
345 

Asn Asp 


/Pro His Asp 

Glu Ser Leu 
240 

Glu Asn Thr 
255 

Ser Gly Asn 
270 

Ser Met Pro 

Thr Ser Glu 

Lys Asn Leu 
320 

His Glu Ala 
335 

Glu Lys Tyr 
350 

Leu Asp Ser 


Gin Lys P/o 

/is 

Pro Sey Leu 
3/6 

Gly Ala Gin 
405 / 

Gl/f Asn lie 
/ys Asp Phe 


Glu Ser 

Cys Glu 

Glu Lys 
410 
Glu Lys 
425 

Thr Ser 


Lys lie Ser 

Leu Thr Leu 
400 

Leu His lie 
415 

Asp Thr Glu 
430 

Leu Pro Arg 


Pro Lys Ser 
455 

Asp Glu Glu 
470 

Lys Gin Ala 
485 

lie Lys Lys 
Asn Ala Ser 


Lys Pro 

His Leu 

Ser Gly 
490 
lie Phe 
505 

Ser Gly 


Glu Thr Val 

Thr Asp Cys 
480 

Val Ala Ser 
495 

Glu Ser Pro 
510 

Asp Pro Asn 


Thr Glu Ala 
535 

Lys Glu Asp 
550 

Ala Thr Thr 
565 

Ser Thr Leu 
Glu Thr Ser 


Glu Ser 

Leu Cys 

Gin Asn 
570 
Lys Lys 
585 

Lys Gly 


lie His Thr 

lie Asp Asn 
560 

Leu Lys Asn 
575 

Phe lie Tyr 
590 

Pro Lys Asp 


Leu lie Asn 
615 

Leu Thr Phe 


Ser Ala 


Asn Ala 


Ala Asn Ala 

Leu Leu His 
640 


130 


Ser Ser Val Lys Arg Ser Cys Ser Gin Asn Asp Ser Glu Glu Pro Thr 
645 650 655 y 

Leu Ser Leu Thr Ser Ser Phe Gly Thr lie Leu Arg Lys Cys Ser A^g 

660 665 670 / 

Asn Glu Thr Cys Ser Asn Asn Thr Val lie Ser Gin Asp Leu Aspf Tyr 

675 680 685 / 

■ hr Pro 

sn Asp 
720 
la Ala 
35 

hr Asp 

er Thr 

al Met 

ys Gly 
800 
et Glu 
15 

al Glu 

rg Lys 

sn Gin 

er Glu 
880 
la Asn 
95 

lu Thr 

et Val 

le Lys 

al Lys 
960 
le Ser 
75 

sn Lys 

ly Ser 

sn lie 

ro Thr 
104 
sn Gin 
055 

is Leu 

hr Pro 

eu Thr 

lu Glu 
112 

Ser Gly Ser Gin Phe Glu Phe Thr Gin Phe Arg Lys Pro Ser Tyr lie 


131 


a 


1125 1130 1135 

Leu Gin Lys Ser Thr Phe Glu Val Pro Glu Asn Gin Met Thr Ile/Leu 
1140 1145 1150 

Lys Thr Thr Ser Glu Glu Cys Arg Asp Ala Asp Leu His Val ^le Met 
1155 1160 1165 

Asn Ala Pro Ser lie Gly Gin Val Asp Ser Ser Lys Gin P pfe Glu Gly 

1170 1175 1180 

Thr Val Glu lie Lys Arg Lys Phe Ala Gly Leu Leu Lys / Asn Asp Cys 

1185 1190 1195 Y 120 

Asn Lys Ser Ala Ser Gly Tyr Leu Thr Asp Glu Asn/Glu Val Gly Phe 
1205 1210 / 1215 

Arg Gly Phe Tyr Ser Ala His Gly Thr Lys Leu Asn Val Ser Thr Glu 
1220 1225 / 1230 

Ala Leu Gin Lys Ala Val Lys Leu Phe Ser As p lie Glu Asn lie Ser 

1235 1240 / 1245 

Glu Glu Thr Ser Ala Glu Val His Pro Ile/Ser Leu Ser Ser Ser Lys 

1250 1255 / 1260 

Cys His Asp Ser Val Val Ser Met Phe Lys lie Glu Asn His Asn Asp 

1265 1270 / 1275 128 

Lys Thr Val Ser Glu Lys Asn Asn Lye Cys Gin Leu lie Leu Gin Asn 
1285 / 1290 1295 

Asn lie Glu Met Thr Thr Gly Thr /Phe Val Glu Glu lie Thr Glu Asn 
1300 / 1305 1310 

Tyr Lys Arg Asn Thr Glu Asn Glu Asp Asn Lys Tyr Thr Ala Ala Ser 

1315 3320 1325 

Arg Asn Ser His Asn Leu Glu/Phe Asp Gly Ser Asp Ser Ser Lys Asn 

1330 13/5 1340 

Asp Thr Val Cys lie His Lys Asp Glu Thr Asp Leu Leu Phe Thr Asp 

1345 1350/ 1355 136 

Gin His Asn lie Cys LeiyLys Leu Ser Gly Gin Phe Met Lys Glu Gly 

1365 / 1370 1375 

Asn Thr Gin lie Lys Glu Asp Leu Ser Asp Leu Thr Phe Leu Glu Val 

1380 / 1385 1390 

Ala Lys Ala Gin Glu/Ala Cys His Gly Asn Thr Ser Asn Lys Glu Gin 

1395 / 1400 1405 

Leu Thr Ala Thr L]/s Thr Glu Gin Asn lie Lys Asp Phe Glu Thr Ser 

1410 / 1415 1420 

Asp Thr Phe Phe /Gin Thr Ala Ser Gly Lys Asn lie Ser Val Ala Lys 

1425 / 1430 1435 144 

Glu Ser Phe Asp Lys lie Val Asn Phe Phe Asp Gin Lys Pro Glu Glu 
1445 1450 1455 

Leu His Asn S^he Ser Leu Asn Ser Glu Leu His Ser Asp lie Arg Lys 

/l460 1465 1470 

Asn Lys Met/ Asp lie Leu Ser Tyr Glu Glu Thr Asp lie Val Lys His 

14775 1480 1485 

Lys lie Leu Lys Glu Ser Val Pro Val Gly Thr Gly Asn Gin Leu Val 

1490/ 1495 1500 

Thr Phe yGln Gly Gin Pro Glu Arg Asp Glu Lys lie Lys Glu Pro Thr 

1505 / 1510 1515 152 

Leu Ley! Gly Phe His Thr Ala Ser Gly Lys Lys Val Lys lie Ala Lys 

1525 1530 1535 

Glu Sjk r Leu Asp Lys Val Lys Asn Leu Phe Asp Glu Lys Glu Gin Gly 

1540 1545 1550 

Thr /Ser Glu lie Thr Ser Phe Ser His Gin Trp Ala Lys Thr Leu Lys 

1555 1560 1565 

T yjt Arg Glu Ala Cys Lys Asp Leu Glu Leu Ala Cys Glu Thr lie Glu 

1570 1575 1580 

Thr Ala Ala Pro Lys Cys Lys Glu Met Gin Asn Ser Leu Asn Asn 

L585 1590 1595 160 

i Asp Lys Asn Leu Val Ser lie Glu Thr Val Val Pro Pro Lys Leu Leu 

1605 1610 1615 


132 



Ser Asp Asn Leu Cys Arg Gin Thr Glu Asn Leu Lys Thr Ser Lys Ser 
1620 1625 1630 / 

He Phe Leu Lys Val Lys Val His Glu Asn Val Glu Lys Glu Thd Ala 

1635 1640 1645 / 

Lys Ser Pro Ala Thr Cys Tyr Thr Asn Gin Ser Pro Tyr Ser/Val lie 

1650 1655 1660 / 

Glu Asn Ser Ala Leu Ala Phe Tyr Thr Ser Cys Ser Arg I^ys Thr Ser 

1665 1670 1675 / 168 

Val Ser Gin Thr Ser Leu Leu Glu Ala Lys Lys Trp Leu Arg Glu Gly 

1685 1690 / 1695 

lie Phe Asp Gly Gin Pro Glu Arg lie Asn Thr Ala/Asp Tyr Val Gly 

1700 1705 / 1710 

Asn Tyr Leu Tyr Glu Asn Asn Ser Asn Ser Thr Tie Ala Glu Asn Asp 

1715 1720 / 1725 

Lys Asn His Leu Ser Glu Lys Gin Asp Thr T^r Leu Ser Asn Ser Ser 
1730 1735 / 1740 

Met Ser Asn Ser Tyr Ser Tyr His Ser Asp yGlu Val Tyr Asn Asp Ser 
1745 1750 / 1755 176 

Gly Tyr Leu Ser Lys Asn Lys Leu Asp sdr Gly lie Glu Pro Val Leu 

1765 /770 1775 

Lys Asn Val Glu Asp Gin Lys Asn Thr/ Ser Phe Ser Lys Val lie Ser 
1780 1765 1790 

Asn Val Lys Asp Ala Asn Ala Tyr Pro Gin Thr Val Asn Glu Asp lie 
1795 18 0c/ 1805 

Cys Val Glu Glu Leu Val Thr Sei/ Ser Ser Pro Cys Lys Asn Lys Asn 
1810 1815 / 1820 

Ala Ala lie Lys Leu Ser lie /er Asn Ser Asn Asn Phe Glu Val Gly 

1825 1830 / 1835 184 

Pro Pro Ala Phe Arg lie ALa Ser Gly Lys lie Val Cys Val Ser His 

1845 / 1850 1855 

Glu Thr lie Lys Lys Val /ys Asp lie Phe Thr Asp Ser Phe Ser Lys 
1860 / 1865 1870 

Val lie Lys Glu Asn Aan Glu Asn Lys Ser Lys lie Cys Gin Thr Lys 
1875 / 1880 1885 

He Met Ala Gly Cys /Tyr Glu Ala Leu Asp Asp Ser Glu Asp lie Leu 
1890 / 1895 1900 

His Asn Ser Leu Asp Asn Asp Glu Cys Ser Thr His Ser His Lys Val 

1905 / 1910 1915 192 

Phe Ala Asp lie Gin Ser Glu Glu lie Leu Gin His Asn Gin Asn Met 

/ 1925 1930 1935 

Ser Gly Leu Glti Lys Val Ser Lys lie Ser Pro Cys Asp Val Ser Leu 

1M0 1945 1950 

Glu Thr Ser Asp lie Cys Lys Cys Ser lie Gly Lys Leu His Lys Ser 

195/ 1960 1965 

Val Ser Sey Ala Asn Thr Cys Gly lie Phe Ser Thr Ala Ser Gly Lys 

1970 / 1975 1980 

Ser Val Gin Val Ser Asp Ala Ser Leu Gin Asn Ala Arg Gin Val Phe 

1985 / 1990 1995 200 

Ser Glu/ lie Glu Asp Ser Thr Lys Gin Val Phe Ser Lys Val Leu Phe 

/ 2005 2010 2015 

Lys Sesr Asn Glu His Ser Asp Gin Leu Thr Arg Glu Glu Asn Thr Ala 

/ 2020 2025 2030 

He /Arg Thr Pro Glu His Leu lie Ser Gin Lys Gly Phe Ser Tyr Asn 

/ 2035 2040 2045 

Val. Val Asn Ser Ser Ala Phe Ser Gly Phe Ser Thr Ala Ser Gly Lys 

/ 2050 2055 2060 

Gin Val Ser lie Leu Glu Ser Ser Leu His Lys Val Lys Gly Val Leu 

2065 2070 2075 208 

Glu Glu Phe Asp Leu lie Arg Thr Glu His Ser Leu His Tyr Ser Pro 

2085 2090 2095 

Thr Ser Arg Gin Asn Val Ser Lys lie Leu Pro Arg Val Asp Lys Arg 



5 


2100 2105 2110 

Asn Pro Glu His Cys Val Asn Ser Glu Met Glu Lys Thr Cys Ser Ly| 
2115 2120 2125 



25 


30 


35 


40 


45 


50 


Glu 

Phe 

Lys 

Leu 

Ser 

Asn 

Asn 

Leu 

Asn 

Val 

Glu 

Gly 

Gly Ser 

Ser 

/Glu 


2130 




2135 




2140 


/ 


Asn 

Asn 

His 

Ser 

He 

Lys 

Val 

Sen 

Pro 

Tyr 

Leu 

Ser 

Gin 

Phe 

Gin 

Gin 

2145 




2150 




2155 



/ 

216 

Asp 

Lys 

Gin 

Gin 

Leu 

Val 

Leu 

Gly 

Thr 

Lys 

Val 

Ser 

Leu 

Val / 

Glu 

Asn 


60 


■ 2175 

.1 Lys Met 
90 

*s Thr Asn 

r Phe Glu 

p Glu Leu 
224 

.e Thr Cys 
2255 

y Lys Arg 
70 

s Arg Asn 

s Ser Leu 

g Arg Leu 

232 

o Phe Arg 
2335 

.r Ala Pro 
50 

u Thr Leu 

.e Tyr Gin 

.r Thr Gly 

240 

r His Phe 
2415 

u Asn Arg 
30 

S Asn Lys 

r Asn Gin 

u Asp Leu 

248 

■g lie Lys 

2485 2490 2495 

Lys Lys /6ln Arg Gin Arg Val Phe Pro Gin Pro Gly Ser Leu Tyr Leu 

2500 2505 2510 

Ala L yfi Thr Ser Thr Leu Pro Arg lie Ser Leu Lys Ala Ala Val Gly 
2515 2520 2525 

Gly i£ln Val Pro Ser Ala Cys Ser His Lys Gin Leu Tyr Thr Tyr Gly 
'2530 2535 2540 

Val Ser Lys His Cys lie Lys lie Asn Ser Lys Asn Ala Glu Ser Phe 
2 545 2550 2555 256 

LLn Phe His Thr Glu Asp Tyr Phe Gly Lys Glu Ser Leu Trp Thr Gly 

2565 2570 2575 

Lys Gly lie Gin Leu Ala Asp Gly Gly Trp Leu lie Pro Ser Asn Asp 

2580 2585 2590 


134 


Gly 

Lys 

Ala 

Gly 

Lys 

Glu 

Glu 

Phe 

Tyr 

Arg 

Ala 

Leu 

Cys 

Asp 

Thr 

Pro' 



2595 




2600 




2605 


7 

Gly Val 

Asp 

Pro 

Lys 

Leu 

lie 

Ser 

Arg 

He 

Trp 

Val 

Tyr 

Asn 

His 

pyr 


2610 




2615 




2620 


/ 


Arg 

Trp 

lie 

lie 

Trp 

Lys 

Leu 

Ala 

Ala 

Met 

Glu 

Cys 

Ala 

Phe 

pi?b 

Lys 

2625 




2630 





2635 



/ 

264 

Glu 

Phe 

Ala 

Asn 

Arg 

Cys 

Leu 

Ser 

Pro 

Glu 

Arg 

Val 

Leu 

Lex/' 

Gin 

Leu 





2645 




2650 



/ 

2655 

Lys 

Tyr 

Arg 

Tyr 

Asp 

Thr 

Glu 

lie 

Asp 

Arg 

Ser 

Arg 

Arg 

per 

Ala 

lie 




2660 




2665 




/ 

2670 


Lys 

Lys 

lie 

Met 

Glu 

Arg 

Asp 

Asp 

Thr 

Ala 

Ala 

Lys 

Tj/r 

Leu 

Val 

Leu 



2675 




2680 




✓268 5 



Cys 

Val 

Ser 

Asp 

lie 

lie 

Ser 

Leu 

Ser 

Ala 

Asn 

n/ 

Ser 

Glu 

Thr 

Ser 


2690 




2695 




2/00 




Ser 

Asn 

Lys 

Thr 

Ser 

Ser 

Ala 

Asp 

Thr 

Gin 

Lys 

✓val 

Ala 

lie 

lie 

Glu 

2705 





2710 




21 YE 

i 




272 

Leu 

Thr 

Asp 

Gly 

Trp 

Tyr 

Ala 

Val 

Lys 

Ala 

Gfen 

Leu 

Asp 

Pro 

Pro 

Leu 





2725 




2730/ 




2735 

Leu 

Ala 

Val 

Leu 

Lys 

Asn 

Gly 

Arg 

Leu 

Thu/ 

Val 

Giy 

Gin 

Lys 

lie 

lie 




2740 




2745 / 




2750 


Leu 

His 

Gly 

Ala 

Glu 

Leu 

Val 

Gly 

Ser 

pro 

Asp 

Ala 

Cys 

Thr 

Pro 

Leu 



2755 




2760 / 




2765 



Glu 

Ala 

Pro 

Glu 

Ser 

Leu 

Met 

Leu 

Lys 

lie 

Ser 

Ala 

Asn 

Ser 

Thr 

Arg 


2770 




2775 

7 



2780 




Pro 

Ala 

Arg 

Trp 

Tyr 

Thr 

Lys 

Leu / 

'Gly 

Phe 

Phe 

Pro 

Asp 

Pro 

Arg 

Pro 

2785 




2790 

7 



2795 




280 

Phe 

Pro 

Leu 

Pro 

Leu 

Ser 

Ser 

Lyeu 

Phe 

Ser 

Asp 

Gly 

Gly Asn 

Val 

Gly 





2805 


/ 


2810 




2815 

Cys 

Val 

Asp 

Val 

lie 

lie 

Gin/ 

Arg 

Ala 

Tyr 

Pro 

lie 

Gin 

Trp 

Met 

Glu 




2820 


7 


2825 




2830 


Lys 

Thr 

Ser 

Ser 

Gly 

Leu 

JY r 

lie 

Phe 

Arg 

Asn 

Glu 

Arg 

Glu 

Glu 

Glu 



2835 


/ 

/ 

2840 




2845 



Lys 

Glu 

Ala 

Ala 

Lys 

T yf 

Val 

Glu 

Ala 

Gin 

Gin 

Lys 

Arg 

Leu 

Glu 

Ala 


2850 



/ 

2855 




2860 




Leu 

Phe 

Thr 

Lys 

lie 

(Sin 

Glu 

Glu 

Phe 

Glu 

Glu 

His 

Glu 

Glu 

Asn 

Thr 

2865 



/ 

'2870 




2875 




288 

Thr 

Lys 

Pro 

Tyr 

Leu 

Pro 

Ser 

Arg 

Ala 

Leu 

Thr 

Arg 

Gin 

Gin 

Val 

Arg 





2j8 85 




2890 




2895 

Ala 

Leu 

Gin 

Asp 

ply Ala 

Glu 

Leu 

Tyr 

Glu 

Ala 

Val 

Lys 

Asn 

Ala 

Ala 




290^5 

1 




2905 




2910 


Asp 

Pro 

Ala 

Ty / 

Leu 

Glu 

Gly 

Tyr 

Phe 

Ser 

Glu 

Glu 

Gin 

Leu 

Arg 

Ala 



2915 / 




2920 




2925 



Leu 

Asn 

Asn 

His 

Arg 

Gin 

Met 

Leu 

Asn 

Asp 

Lys 

Lys 

Gin 

Ala 

Gin 

lie 


2930 

7 



2935 




2940 




Gin 

Leu 

Glu/ 

He 

Arg 

Lys 

Ala 

Met 

Glu 

Ser 

Ala 

Glu 

Gin 

Lys 

Glu 

Gin 

2945 

/ 



2950 




2955 




296 

Gly 

Leu 

ser 

Arg 

Asp 

Val 

Thr 

Thr 

Val 

Trp 

Lys 

Leu 

Arg 

lie 

Val 

Ser 



/ 


2965 




2970 




2975 

Tyr 

Ser/ 

Tjys 

Lys 

Glu 

Lys 

Asp 

Ser 

Val 

lie 

Leu 

Ser 

lie 

Trp 

Arg 

Pro 


/ 


2980 




2985 




2990 


Ser 

Se/r 

Asp 

Leu 

Tyr 

Ser 

Leu 

Leu 

Thr 

Glu 

Gly 

Lys 

Arg 

Tyr 

Arg 

lie 


j 

2995 




3000 




3005 



Tyr 

His 

Leu 

Ala 

Thr 

Ser 

Lys 

Ser 

Lys 

Ser 

Lys 

Ser 

Glu 

Arg 

Ala 

Asn 

/ 

3010 




3015 




3020 




life 

Gin 

Leu 

Ala 

Ala 

Thr 

Lys 

Lys 

Thr 

Gin 

Tyr 

Gin 

Gin 

Leu 

Pro 

Val 

3025 




3030 




3035 




304 

Ser 

Asp 

Glu 

lie 

Leu 

Phe 

Gin 

lie 

Tyr 

Gin 

Pro 

Arg 

Glu 

Pro 

Leu 

His 

/ 




3045 




3050 




3055 

Phe 

Ser 

Lys 

Phe 

Leu 

Asp 

Pro 

Asp 

Phe 

Gin 

Pro 

Ser 

Cys 

Ser 

Glu 

Val 




3060 




3065 




3070 


Asp 

Leu 

lie 

Gly 

Phe 

Val 

Val 

Ser 

Val 

Val 

Lys 

Lys 

Thr 

Gly 

Leu 

Ala 



Pro 

Phe 

Val 

Tyr Leu 

Ser Asp Glu 

Cys 

Tyr 

Asn 

Leu 

Leu 

Ala 

lie 

Lfys 


3090 


3095 




3100 


/ 

/ 

Phe 

Trp 

He 

Asp Leu 

Asn Glu Asp 

lie 

lie 

Lys 

Pro 

His 

Met 

Led 

lie 

3 10 S 



3110 



3115 



/ 

312 

Ala 

Ala 

Ser 

Asn Leu 

Gin Trp Arg 

Pro 

Glu 

Ser 

Lys 

Ser 

Gly/ 

'Leu 

Leu 




3125 


3130 



/ 

3135 

Thr 

Leu 

Phe 

Ala Gly 

Asp Phe Ser 

Val 

Phe 

Ser 

Ala 

Ser 

Pro 

Lys 

Glu 




314 0 


3145 



/ 

'315 0 


Gly 

His 

Phe 

Gin Glu 

Thr Phe Asn 

Lys 

Met 

Lys 

Asn 

Thf 

Val 

Glu 

Asn 



3155 

3160 





H65 



lie 

Asp 

lie 

Leu Cys 

Asn Glu Ala 

Glu 

Asn 

Lys 

Leu/ 

Met 

His 

lie 

Leu 


3170 


3175 




31/8 C 

) 




His 

Ala 

Asn 

Asp Pro 

Lys Trp Ser 

Thr 

Pro 

Thr 

Lys 

Asp 

Cys 

Thr 

Ser 

3185 



3190 



319S 

r 




320 

Gly 

Pro 

Tyr 

Thr Ala 

Gin lie lie 

Pro 

Gly 

Thr 

Gly 

Asn 

Lys 

Leu 

Leu 




3205 


3210/ 




3215 

Met 

Ser 

Ser 

Pro Asn 

Cys Glu lie 

T Y r 

Tyr/ 

Gin 

Ser 

Pro 

Leu 

Ser 

Leu 




3220 


3225 / 




3230 


Cys 

Met 

Ala 

Lys Arg 

Lys Ser Val 

Ser 

/hr 

Pro 

Val 

Ser 

Ala 

Gin 

Met 



3235 

3240 

/ 

f 



3245 



Thr 

Ser 

Lys 

Ser Cys 

Lys Gly Glu 

Lys 

Glu 

lie 

Asp 

Asp 

Gin 

Lys 

Asn 


3250 



3255 

/ 



3260 




Cys 

Lys 

Lys 

Arg Arg 

Ala Leu As p/ 

Phe 

Leu 

Ser 

Arg 

Leu 

Pro 

Leu 

Pro 

3265 



3270 / 



3275 




328 

Pro 

Pro 

Val 

Ser Pro 

lie Cys Thr 

Phe 

Val 

Ser 

Pro 

Ala 

Ala 

Gin 

Lys 




3285 / 


3290 




3295 

Ala 

Phe 

Gin 

Pro Pro 

Arg Se/ Cys 

Gly 

Thr 

Lys 

Tyr 

Glu 

Thr 

Pro 

lie 




3300 

/ 

3305 




3310 


Lys 

Lys 

Lys 

Glu Leu 

Asn Be r Pro 

Gin 

Met 

Thr 

Pro 

Phe 

Lys 

Lys 

Phe 



3315 

/ 3320 





3325 



Asn 

Glu 

lie 

Ser Leu 

L eh Glu Ser 

Asn 

Ser 

lie 

Ala 

Asp 

Glu 

Glu 

Leu 


3330 



/ 3335 




3340 




Ala 

Leu 

lie 

Asn Thr > 

Gin Ala Leu 

Leu 

Ser 

Gly 

Ser 

Thr 

Gly 

Glu 

Lys 

3345 


/ 

3350 



3355 




336 

Gin 

Phe 

lie 

Ser Vafl 

Ser Glu Ser 

Thr 

Arg 

Thr 

Ala 

Pro 

Thr 

Ser 

Ser 




33 65 


3370 




3375 

Glu 

Asp 

Tyr 

Leu/Arg 

Leu Lys Arg 

Arg 

Cys 

Thr 

Thr 

Ser 

Leu 

lie 

Lys 




33/0 


3385 




3390 


Glu 

Gin 

Glu 

S/r Ser 

Gin Ala Ser 

Thr 

Glu 

Glu 

Cys 

Glu 

Lys 

Asn 

Lys 



3395/ 

3400 




3405 



Gin 

Asp 

Thr/ 

'lie Thr 

Thr Lys Lys 

Tyr 

lie 








3410 

/ 


3415 











/(2) 

INFORMATION FOR SEC 

! ID 

NO: 12 : 







tA 

) SEQUENCE CHARACTERISTICS : 









/ 

(A) 

LENGTH : 

10485 base pairs 








/ 

(B) 

TYPE: nucleic acid 










/ 

(c) 

S TRANDEDNE SS: double 








/ 


(D) 

TOPOLOGY: linear 










(i 

i) MOLECULE 

TYPE : cDNA 









j 

(ix) FEATURE: 










' 


(A) 

NAME/KEY : Coding Sequence 









(B) 

LOCATION: 229 ... 10482 










(D) 

OTHER INFORMATION: 

BRCA2 (OMI5 ) 







(xi) SEQUENCE 

DESCRIPTION: 

SEC 

> ID 

NO : 12 : 







GGTGGCGCGA GCTTCTGAAA CTAGGCGGCA GAGGCGGAGC 
TCTGCTGCGC CTCGGGTGTC TTTTGCGGCG GTGGGTCGCC 
ACAGATTTGT GACCGGCGCG GTTTTTGTCA GCTTACTCCG 
CTGGAGCGGA CTTATTTACC AAGCATTGGA GGAATATCGT 


CGCTGTGGCA CTGCTGCGCC 
GCCGGGAGAA GCGTGAGGGG 
GCCAAAAAAG AACTGCACCT 
AGGTAAAA ATG CCT ATT 
Met Pro He 


GGA TCC 
Gly Ser 
5 

AAC AAA 
Asn Lys 
20 

TCT TCA 
Ser Ser 


CAT AAA 
His Lys 


AAA GAG 
Lys Glu 


GCA GAT 
Ala Asp 


GAA GCT 
Glu Ala 


AAC AAC 
Asn Asn 
55 


AGG CCA ACA TTT 
Arg Pro Thr Phe 
10 

TTA GGA CCA ATA 
Leu Gly Pro lie 
25 

CCA CCC TAT AAT 
Pro Pro Tyr Asn 
40 

AAT TAC GAA CCA 
Asn Tyr Glu Pro 


TTT GAA ATT 
Phe Glu lie 


AGT CTT 
Ser Leu 


TTT AAG ACA CGC TGC/ 
Phe Lys Thr Arg Cy4 

15 / 

TGG TTT GAA GAA CTT 
Trp Phe Glu JgIu Leu 
/ 35 


TCT GAA CCT GCA GAA (2AA TCT GAA 
Ser Glu Pro Ala Glu/ 31u Ser Glu 
45 / 50 

AAC CTA TTT AAA/ACT CCA CAA AGG 

Asn Leu Phe Lys Thr Pro Gin Arg 

60 / 65 



AAA CCA TCT TAT AAT CAG CTG GCT TCA ACT COA ATA ATA TTC AAA GAG 
Lys Pro Ser Tyr Asn Gin Leu Ala Ser Thr /ro lie lie Phe Lys Glu 
70 75 / 80 


CAA GGG 
Gin Gly 
85 


CTG ACT 
Leu Thr 


CTG CCG 
Leu Pro 


CTG TAC 
Leu Tyr 
90 


CAA TCT CCT 
Gln/Ser Pro 


GTA AAA GAA TTA GAT 
Val Lys Glu Leu Asp 
95 


AAA TTC 
Lys Phe 
100 


AAA TTA GAC TTA GGA AGG /AAT GTT CCC AAT AGT AGA CAT AAA 
Lys Leu Asp Leu Gly Arg Asn Val Pro Asn Ser Arg His Lys 
105 / 110 115 


AGT CTT CGC ACA GTG AAA ACT/ AAA ATG GAT CAA GCA GAT GAT GTT TCC 

Ser Leu Arg Thr Val Lys Thr Lys Met Asp Gin Ala Asp Asp Val Ser 

120 / 125 130 

TGT CCA CTT CTA AAT TCT TGT CTT AGT GAA AGT CCT GTT GTT CTA CAA 

Cys Pro Leu Leu Asn sAr Cys Leu Ser Glu Ser Pro Val Val Leu Gin 

135 / 140 145 

TGT ACA CAT GTA ACA CCA CAA AGA GAT AAG TCA GTG GTA TGT GGG AGT 

Cys Thr His Val Thr Pro Gin Arg Asp Lys Ser Val Val Cys Gly Ser 

150 / 155 160 


TTG TTT 
Leu Phe 
165 


CAT ACA 
His Thr 


AAG TTT GTG 
Lys Phe Val 
170 


AAG GGT CGT 
Lys Gly Arg 


CAG ACA CCA AAA CAT 
Gin Thr Pro Lys His 
175 


ATT TCT 
lie Ser 
180 


GAA AGT 
Glu Ser 


GGA GCT GAG 
Gly Ala Glu 
185 


GTG GAT CCT 
Val Asp Pro 
190 


GAT ATG TCT TGG TCA 
Asp Met Ser Trp Ser 
195 


AGT TOT 
Ser Ser 


TTA GCT 
Leu Ala 


CCA CCC ACC 
Pro Pro Thr 


CTT AGT TCT 
Leu Ser Ser 
205 


ACT GTG CTC ATA GTC 
Thr Val Leu lie Val 
210 


AGA AAT 
Arg Asn 


GAA GAA 
Glu Glu 


TCT GAA ACT 
Ser Glu Thr 


GTA TTT CCT 
Val Phe Pro 


CAT GAT ACT ACT GCT 
His Asp Thr Thr Ala 


137 



138 




139 


a 



25 


30 


35 


40 


45 


50 


55 


60 



140 



10 



30 


35 


Val 

Tyr 

Val 

Leu 

Ala 

Glu 

Glu 

Asn 

Lys 

Asn 

Ser 

Val 

Lys 

Gin 

His 

He 



950 





955 





960 




AAA 

ATG 

ACT 

CTA 

GGT 

CAA 

GAT 

TTA 

AAA 

TCG 

GAC 

ATC 

TCC 

TTG 

AAT 

ATA 

Lys 

Met 

Thr 

Leu 

Gly 

Gin 

Asp 

Leu 

Lys 

Ser 

Asp 

lie 

Ser 

Leu 

Asn 

371e 


965 





970 





975 



/ 

/ 

GAT 

AAA 

ATA 

CCA 

GAA 

AAA 

AAT 

AAT 

GAT 

TAC 

ATG 

GAC 

AAA 

TGG 

Gjdk 

GGA 

Asp 

Lys 

He 

Pro 

Glu 

Lys 

Asn 

Asn 

Asp 

Tyr 

Met 

Asp 

Lys 

Trp 

/Ala 

Gly 

980 





985 





990 



/ 


99 5 

CTC 

TTA 

GGT 

CCA 

ATT 

TCA 

AAT 

CAC 

AGT 

TTT 

GGA 

GGT 

AGC 

2TC 

AGA 

ACA 

Leu 

Leu 

Gly 

Pro 

lie 

Ser 

Asn 

His 

Ser 

Phe 

Gly 

Gly 

Ser/ 

The 

Arg 

Thr 




1000 




1005 



7 

1010 


GCT 

TCA 

AAT 

AAG 

GAA 

ATC 

AAG 

CTC 

TCT 

GAA 

CAT 

AAC 

/ATT 

AAG 

AAG 

AGC 

Ala 

Ser 

Asn 

Lys 

Glu 

lie 

Lys 

Leu 

Ser 

Glu 

His 

Asia 

lie 

Lys 

Lys 

Ser 


1015 


1020 


1025 


3165 


3213 


3261 


3309 


AAA 

ATG 

TTC 

TTC 

AAA 

GAT 

ATT 

GAA 

GAA 

CAA 

TAX/ 

CCT 

ACT 

AGT 

TTA 

GCT 

3357 

Lys 

Met 

Phe 

Phe 

Lys 

Asp 

lie 

Glu 

Glu 

Gin 

Tyt 

Pro 

Thr 

Ser 

Leu 

Ala 



1030 




1035 



/ 

1040 





TGT 

GTT 

GAA 

ATT 

GTA 

AAT 

ACC 

TTG 

GCA 

t T / 

GAT 

AAT 

CAA 

AAG 

AAA 

CTG 

3405 

Cys 

Val 

Glu 

lie 

Val 

Asn 

Thr 

Leu 

Ala 

Leu 

Asp 

Asn 

Gin 

Lys 

Lys 

Leu 


1045 




1050 


/ 

/ 

1055 






AGC 

AAG 

CCT 

CAG 

TCA 

ATT 

AAT 

ACT 

GTA 

TCT 

GCA 

CAT 

TTA 

CAG 

AGT 

AGT 

3453 

Ser 

Lys 

Pro 

Gin 

Ser 

lie 

Asn 

Thr 

vhi 

Ser 

Ala 

His 

Leu 

Gin 

Ser 

Ser 


1060 




1065 


/ 

/ 

1070 




1075 


GTA 

GTT 

GTT 

TCT 

GAT 

TGT 

AAA 

AAT 

AGT 

CAT 

ATA 

ACC 

CCT 

CAG 

ATG 

TTA 

3501 

Val 

Val 

Val 

Ser 

Asp 

Cys 

Lys 

Asn. 

Ser 

His 

lie 

Thr 

Pro 

Gin 

Met 

Leu 



1080 


1085 


1090 


40 


TTT TCC AAG CAG GAT TTT AAT TCA AAC CAT AAT TTA ACA CCT AGC CAA 3 54 9 

Phe Ser Lys Gin Asp Phe Asn Ser Asn His Asn Leu Thr Pro Ser Gin 

1095 / 1100 1105 

AAG GCA GAA ATT ACA GAA CTT TCT ACT ATA TTA GAA GAA TCA GGA AGT 3 5 97 

Lys Ala Glu lie Thr (Slu Leu Ser Thr lie Leu Glu Glu Ser Gly Ser 

1110 / 1115 1120 


4 5 CAG TTT GAA TTT AC/T CAG TTT AGA AAA CCA AGC TAC ATA TTG CAG AAG 
Gin Phe Glu Phe Thr Gin Phe Arg Lys Pro Ser Tyr lie Leu Gin Lys 
1125 / 1130 1135 


3645 


50 


55 


60 


AGT 

ACA 

TTT 

GM 

GTG 

CCT 

GAA 

AAC 

CAG 

ATG 

ACT 

ATC 

TTA 

AAG 

ACC 

ACT 

3693 

Ser 

Thr 

Phe 

Glu 

Val 

Pro 

Glu 

Asn 

Gin 

Met 

Thr 

lie 

Leu 

Lys 

Thr 

Thr 


1140 



7 

1145 




1150 




1155 


TCT 

GAG 

gaa/ 

/ 

TGC 

AGA 

GAT 

GCT 

GAT 

CTT 

CAT 

GTC 

ATA 

ATG 

AAT 

GCC 

CCA 

3741 

Ser 

Glu 

Glu 

Cys 

Arg 

Asp 

Ala 

Asp 

Leu 

His 

Val 

lie 

Met 

Asn 

Ala 

Pro 




7 

1160 




1165 




1170 



TCG 

ATT/ 

<3GT 

CAG 

GTA 

GAC 

AGC 

AGC 

AAG 

CAA 

TTT 

GAA 

GGT 

ACA 

GTT 

GAA 

3789 

Ser 

IL6 

Gly 

Gin 

Val 

Asp 

Ser 

Ser 

Lys 

Gin 

Phe 

Glu 

Gly 

Thr 

Val 

Glu 



/ 

1175 




1180 




1185 




ATT 

/AAA 

CGG 

AAG 

TTT 

GCT 

GGC 

CTG 

TTG 

AAA 

AAT 

GAC 

TGT 

AAC 

AAA 

AGT 

3837 

He/ 

Lys 

Arg 

Lys 

Phe 

Ala 

Gly 

Leu 

Leu 

Lys 

Asn 

Asp 

Cys 

Asn 

Lys 

Ser 



141 




1190 


1195 


1200 


GCT TCT GGT TAT TTA ACA GAT GAA AAT GAA GTG GGG TTT AGG GGC TTT 
Ala Ser Gly Tyr Leu Thr Asp Glu Asn Glu Val Gly Phe Arg Gly Phe 
1205 1210 1215 



10 



TAT 

TCT 

GCT 

CAT 

GGC 

ACA 

AAA 

CTG 

AAT 

GTT 

TCT 

ACT 

GAA 

GCT 

CTG 

CAA 

Tyr 

Ser 

Ala 

His 

Gly 

Thr 

Lys 

Leu 

Asn 

Val 

Ser 

Thr 

Glu 

Ala 

Leu 

GTn 

1220 




1225 




1230 




/ 

L2 3 5 

AAA 

GCT 

GTG 

AAA 

CTG 

TTT 

AGT 

GAT 

ATT 

GAG 

AAT 

ATT 

AGT 

GAG 

/GAA 

ACT 

Lys 

Ala 

Val 

Lys 

Leu 

Phe 

Ser 

Asp 

lie 

Glu 

Asn 

lie 

Ser 

gW 

GlU 

Thr 




1240 




1245 




/ 1250 


TCT 

GCA 

GAG 

GTA 

CAT 

CCA 

ATA 

AGT 

TTA 

TCT 

TCA 

AGT 

AAA 

TGT 

CAT 

GAT 

Ser 

Ala 

Glu 

Val 

His 

Pro 

He 

Ser 

Leu 

Ser 

Ser 

Ser 

j4rs 

Cys 

His 

Asp 


1255 


1260 


1265 


TCT GTT GTT TCA ATG TTT AAG ATA GAA AAT CAT AAT GAT AAA ACT GTA 
Ser Val Val Ser Met Phe Lys lie Glu Asn His/Asn Asp Lys Thr Val 
1270 1275 / 1280 



\ A 

AGT 

GAA 

AAA 

AAT 

AAT 

AAA 

TGC 

CAA 

CTG 

ATPy 

/TTA 

CAA 

AAT 

AAT 

ATT 

GAA 


Vs 

Ser 

Glu 

Lys 

Asn 

Asn 

Lys 

Cys 

Gin 

Leu 

IL6 

Leu 

Gin 

Asn 

Asn 

lie 

Glu 

O 


1285 




1290 



/ 

1295 







ATG 

ACT 

ACT 

GGC 

ACT 

TTT 

GTT 

GAA 

ga/ 

ATT 

ACT 

GAA 

AAT 

TAC 

AAG 

AGA 



Met 

Thr 

Thr 

Gly 

Thr 

Phe 

Val 

Glu 

G/Lu 

lie 

Thr 

Glu 

Asn 

Tyr 

Lys 

Arg 


30 

1300 




1305 


/ 

/ 

1310 




1315 



AAT 

ACT 

GAA 

AAT 

GAA 

GAT 

AAC 

A^A 

TAT 

ACT 

GCT 

GCC 

AGT 

AGA 

AAT 

TCT 



Asn 

Thr 

Glu 

Asn 

Glu 

Asp 

Asn 

/ys 

Tyr 

Thr 

Ala 

Ala 

Ser 

Arg 

Asn 

Ser 






1320 




1325 




1330 


: 

35 







/ 










■’i 


CAT 

AAC 

TTA 

GAA 

TTT 

GAT 

GGC 

AGT 

GAT 

TCA 

AGT 

AAA 

AAT 

GAT 

ACT 

GTT 

~ ■■ 


His 

Asn 

Leu 

Glu 

Phe 

Asp, 

/Gly 

Ser 

Asp 

Ser 

Ser 

Lys 

Asn 

Asp 

Thr 

Val 





1335 


7 


1340 




1345 




40 

TGT 

ATT 

CAT 

AAA 

GAT 

/GAA 

ACG 

GAC 

TTG 

CTA 

TTT 

ACT 

GAT 

CAG 

CAC 

AAC 



Cys 

lie 

His 

Lys 

Asn/ 

'Glu 

Thr 

Asp 

Leu 

Leu 

Phe 

Thr 

Asp 

Gin 

His 

Asn 


3933 


3981 


4029 


4077 


4125 


4173 


4221 


4269 


4317 


1350 


1355 


1360 


45 


50 


ATA 

TGT 

CTT 

AAA 

/TTA 

TCT 

GGC 

CAG 

TTT 

ATG 

AAG 

GAG 

GGA 

AAC 

ACT 

CAG 

lie 

Cys 

Leu 

Lys/ 

Leu 

Ser 

Gly 

Gin 

Phe 

Met 

Lys 

Glu 

Gly 

Asn 

Thr 

Gin 

1365 


/ 


1370 




1375 





ATT 

AAA 

GAA 

/GAT 

TTG 

TCA 

GAT 

TTA 

ACT 

TTT 

TTG 

GAA 

GTT 

GCG 

AAA 

GCT 

lie 

Lys 

Gli/ 

Asp 

Leu 

Ser 

Asp 

Leu 

Thr 

Phe 

Leu 

Glu 

Val 

Ala 

Lys 

Ala 

1380 


/ 


1385 




1390 




1395 

CAA 

GAA/ 

'GCA 

TGT 

CAT 

GGT 

AAT 

ACT 

TCA 

AAT 

AAA 

GAA 

CAG 

TTA 

ACT 

GCT 

Gin 

G1A 

Ala 

Cys 

His 

Gly 

Asn 

Thr 

Ser 

Asn 

Lys 

Glu 

Gin 

Leu 

Thr 

Ala 


/ 


1400 




1405 




1410 


ACT/ 

'aaa 

ACG 

GAG 

CAA 

AAT 

ATA 

AAA 

GAT 

TTT 

GAG 

ACT 

TCT 

GAT 

ACA 

TTT 

Thr 

Lys 

Thr 

Glu 

Gin 

Asn 

lie 

Lys 

Asp 

Phe 

Glu 

Thr 

Ser 

Asp 

Thr 

Phe 


4365 


4413 


4461 


4509 


1415 


1420 


1425 


TTT CAG ACT GCA AGT GGG AAA AAT ATT AGT GTC GCC AAA GAG TCA TTT 
Phe Gin Thr Ala Ser Gly Lys Asn lie Ser Val Ala Lys Glu Ser Phe 
1430 1435 1440 


4557 


142 



AAT AAA ATT GTA AAT TTC TTT GAT CAG AAA CCA GAA GAA TTG CAT AAC 
Asn Lys lie Val Asn Phe Phe Asp Gin Lys Pro Glu Glu Leu His Asn 
5 1445 1450 1455 



TTT 

TCC 

TTA 

AAT 

TCT 

GAA 

TTA 

CAT 

TCT 

GAC 

ATA 

Phe 

Ser 

Leu 

Asn 

Ser 

Glu 

Leu 

His 

Ser 

Asp 

lie 

1460 




1465 




1470 

GAC 

ATT 

CTA 

AGT 

TAT 

GAG 

GAA 

ACA 

GAC 

ATA 

GTT 

Asp 

lie 

Leu 

Ser 

Tyr 

Glu 

Glu 

Thr 

Asp 

lie 

Val 




1480 




1485 


AAA 

GAA 

AGT 

GTC 

CCA 

GTT 

GGT 

ACT 

GGA 

AAT 

CAA 

Lys 

Glu 

Ser 

val 

Pro 

Val 

Gly 

Thr 

Gly 

Asn 

Gin 



1495 




1500 



GGA 

CAA 

CCC 

GAA 

CGT 

GAT 

GAA 

AAG 

ATC 

AAA 

GAA 

Gly 

Gin 

Pro 

Glu 

Arg 

Asp 

Glu 

Lys 

lie 

Lys 

Glu 


1510 




1515 



/ 

TTT 

CAT 

ACA 

GCT 

AGC 

GGG 

AAA 

AAA 

GTT 

AAA 

iVTT 

Phe 

His 

Thr 

Ala 

Ser 

Gly 

Lys 

Lys 

Val 

Lyv' 

lie 





'A CTG 
le Leu 
1490 


Thr Phe Gin 
1505 


ACT CTG TTG GGT 
*ro Thr Leu Leu Gly 
1520 


4653 


4701 


4749 


4797 


4845 


25 


1525 


1530 


1535 


30 


35 


40 


45 


GAC AAA GTG AAA AAC CTT TTT GAT G£ 
Asp Lys Val Lys Asn Leu Phe Asp G} 
1540 1545 


AAA GAG CAA GGT ACT AGT GAA 
Lys Glu Gin Gly Thr Ser Glu 
1550 1555 


4893 


ATC 

ACC 

AGT 

TTT 

AGC 

CAT 

CAA 

T(ZG 

GCA 

AAG 

ACC 

CTA 

AAG 

TAC 

AGA 

GAG 

4941 

lie 

Thr 

Ser 

Phe 

Ser 

His 

Gin 

/rp 

Ala 

Lys 

Thr 

Leu 

Lys 

Tyr 

Arg 

Glu 





1560 


/ 

f 

1565 




1570 



GCC 

TGT 

AAA 

GAC 

CTT 

GAA 

i4a 

GCA 

TGT 

GAG 

ACC 

ATT 

GAG 

ATC 

ACA 

GCT 

4989 

Ala 

Cys 

Lys 

Asp 

Leu 

Gliy 

Leu 

Ala 

Cys 

Glu 

Thr 

lie 

Glu 

lie 

Thr 

Ala 




1575 


/ 


1580 




1585 




GCC 

CCA 

AAG 

TGT 

AAA 

/GAA 

ATG 

CAG 

AAT 

TCT 

CTC 

AAT 

AAT 

GAT 

AAA 

AAC 

5037 

Ala 

Pro 

Lys 

Cys 

Ly/ 

Glu 

Met 

Gin 

Asn 

Ser 

Leu 

Asn 

Asn 

Asp 

Lys 

Asn 



1590 


/ 


1595 




1600 





CTT 

GTT 

TCT 

ATT 

/GAG 

ACT 

GTG 

GTG 

CCA 

CCT 

AAG 

CTC 

TTA 

AGT 

GAT 

AAT 

5085 

Leu 

Val 

Ser 

lie/ 

Glu 

Thr 

Val 

Val 

Pro 

Pro 

Lys 

Leu 

Leu 

Ser 

Asp 

Asn 



1605 


1610 


1615 


50 


TTA TGT AGA/CAA ACT GAA AAT CTC AAA ACA TCA AAA AGT ATC TTT TTG 
Leu Cys Arg Gin Thr Glu Asn Leu Lys Thr Ser Lys Ser lie Phe Leu 
1620 / 1625 1630 1635 


1670 


1675 


1680 


5133 


AAA 

GTT/ 

AAA 

GTA 

CAT 

GAA 

AAT 

GTA 

GAA 

AAA 

GAA 

ACA 

GCA 

AAA 

AGT 

CCT 

5181 

Lys 

Val 

Lys 

Val 

His 

Glu 

Asn 

Val 

Glu 

Lys 

Glu 

Thr 

Ala 

Lys 

Ser 

Pro 



/ 


1640 




1645 




1650 



GCly 

'ACT 

TGT 

TAC 

ACA 

AAT 

CAG 

TCC 

CCT 

TAT 

TCA 

GTC 

ATT 

GAA 

AAT 

TCA 

5229 

AVk 

Thr 

Cys 

Tyr 

Thr 

Asn 

Gin 

Ser 

Pro 

Tyr 

Ser 

Val 

lie 

Glu 

Asn 

Ser 


7 


1655 




1660 




1665 




GCC 

TTA 

GCT 

TTT 

TAC 

ACA 

AGT 

TGT 

AGT 

AGA 

AAA 

ACT 

TCT 

GTG 

AGT 

CAG 

5277 

Ala 

Leu 

Ala 

Phe 

Tyr 

Thr 

Ser 

Cys 

Ser 

Arg 

Lys 

Thr 

Ser 

Val 

Ser 

Gin 
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53"25 


ACT TCA TTA CTT GAA GCA AAA AAA TGG CTT AGA GAA GGA ATA TTT GAT 

Thr Ser Leu Leu Glu Ala Lys Lys Trp Leu Arg Glu Gly lie Phe Asp 

1685 1690 1695 

GGT CAA CCA GAA AGA ATA AAT ACT GCA GAT TAT GTA GGA AAT TAT TTj/ 

Gly Gin Pro Glu Arg lie Asn Thr Ala Asp Tyr Val Gly Asn Tyr L^u 

1700 1705 1710 1715 


TAT GAA AAT AAT TCA AAC AGT ACT ATA GCT GAA AAT GAC AAA AAT CAT 
Tyr Glu Asn Asn Ser Asn Ser Thr lie Ala Glu Asn Asp Lys/Asn His 
1720 1725 / 1730 

CTC TCC GAA AAA CAA GAT ACT TAT TTA AGT AAC AGT AGC/ATG TCT AAC 

Leu Ser Glu Lys Gin Asp Thr Tyr Leu Ser Asn Ser S^r Met Ser Asn 

1735 1740 7 1745 

AGC TAT TCC TAC CAT TCT GAT GAG GTA TAT AAT GAT TCA GGA TAT CTC 

Ser Tyr Ser Tyr His Ser Asp Glu Val Tyr Asn/Asp Ser Gly Tyr Leu 

1750 1755 / 1760 


TCA AAA AAT AAA CTT GAT TCT GGT ATT GAG/CCA GTA TTG AAG AAT GTT 
Ser Lys Asn Lys Leu Asp Ser Gly lie Glu Pro Val Leu Lys Asn Val 
1765 1770 / 1775 


GAA GAT CAA AAA AAC ACT AGT TTT TOT AAA GTA ATA TCC AAT GTA AAA 
Glu Asp Gin Lys Asn Thr Ser Phe Ser Lys Val lie Ser Asn Val Lys 
1780 1785 / 1790 1795 


GAT GCA AAT GCA TAC CCA CAA ACT GTA AAT GAA GAT ATT TGC GTT GAG 

Asp Ala Asn Ala Tyr Pro Gin Tlir Val Asn Glu Asp lie Cys Val Glu 

1800 / 1805 1810 

GAA CTT GTG ACT AGC TCT TCA CCC TGC AAA AAT AAA AAT GCA GCC ATT 

Glu Leu Val Thr Ser Ser /Ser Pro Cys Lys Asn Lys Asn Ala Ala lie 

1815 / 1820 1825 

AAA TTG TCC ATA TCT AAT AGT AAT AAT TTT GAG GTA GGG CCA CCT GCA 

Lys Leu Ser lie Ser/Asn Ser Asn Asn Phe Glu Val Gly Pro Pro Ala 

1830 / 1835 1840 

TTT AGG ATA GCC AGT GGT AAA ATC GTT TGT GTT TCA CAT GAA ACA ATT 

Phe Arg lie Ala/Ser Gly Lys lie Val Cys Val Ser His Glu Thr lie 

1845 / 1850 1855 

AAA AAA GTG AAA GAC ATA TTT ACA GAC AGT TTC AGT AAA GTA ATT AAG 

Lys Lys Val /Lys Asp lie Phe Thr Asp Ser Phe Ser Lys Val lie Lys 

1860 / 1865 1870 1875 

GAA AAC AAC GAG AAT AAA TCA AAA ATT TGC CAA ACG AAA ATT ATG GCA 

Glu Asn /Asn Glu Asn Lys Ser Lys lie Cys Gin Thr Lys lie Met Ala 

/ 1880 1885 1890 

GGT TGT TAC GAG GCA TTG GAT GAT TCA GAG GAT ATT CTT CAT AAC TCT 

Gly /Cys Tyr Glu Ala Leu Asp Asp Ser Glu Asp lie Leu His Asn Ser 

/ 1895 1900 1905 

CTA GAT AAT GAT GAA TGT AGC ACG CAT TCA CAT AAG GTT TTT GCT GAC 

/Leu Asp Asn Asp Glu Cys Ser Thr His Ser His Lys Val Phe Ala Asp 

' 1910 1915 1920 


ATT CAG AGT GAA GAA ATT TTA CAA CAT AAC CAA AAT ATG TCT GGA TTG 
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f;. 


lie Gin Ser Glu Glu lie Leu Gin His Asn Gin Asn Met Ser Gly Leu 
1925 1930 1935 

GAG AAA GTT TCT AAA ATA TCA CCT TGT GAT GTT AGT TTG GAA ACT TCA 

Glu Lys Val Ser Lys lie Ser Pro Cys Asp Val Ser Leu Glu Thr Ser 

1940 1945 1950 2^955 

GAT ATA TGT AAA TGT AGT ATA GGG AAG CTT CAT AAG TCA GTC TCA TCT 

Asp lie Cys Lys Cys Ser lie Gly Lys Leu His Lys Ser Val/Ser Ser 

1960 1965 / 1970 

GCA AAT ACT TGT GGG ATT TTT AGC ACA GCA AGT GGA AAA/TCT GTC CAG 

Ala Asn Thr Cys Gly He Phe Ser Thr Ala Ser Gly Lys Ser Val Gin 

1975 1980 7 1985 

GTA TCA GAT GCT TCA TTA CAA AAC GCA AGA CAA GTS TTT TCT GAA ATA 

Val Ser Asp Ala Ser Leu Gin Asn Ala Arg Gin yal Phe Ser Glu lie 

1990 1995 / 2000 

GAA GAT AGT ACC AAG CAA GTC TTT TCC AAA GTA TTG TTT AAA AGT AAC 

Glu Asp Ser Thr Lys Gin Val Phe Ser Lys /Val Leu Phe Lys Ser Asn 

2005 2010 / 2015 


GAA CAT TCA GAC CAG CTC ACA AGA GAA /GAA AAT ACT GCT ATA CGT ACT 

Glu His Ser Asp Gin Leu Thr Arg Gli/ Glu Asn Thr Ala lie Arg Thr 

2020 2025 / 2030 2035 


CCA GAA CAT TTA ATA TCC CAA AAA GGC TTT TCA TAT AAT GTG GTA AAT 

Pro Glu His Leu lie Ser Gin Ly4 Gly Phe Ser Tyr Asn Val Val Asn 

2040 / 2045 2050 

TCA TCT GCT TTC TCT GGA TTT AGT ACA GCA AGT GGA AAG CAA GTT TCC 

Ser Ser Ala Phe Ser Gly Phe Ser Thr Ala Ser Gly Lys Gin Val Ser 

2055 / 2060 2065 

ATT TTA GAA AGT TCC TTA CAC AAA GTT AAG GGA GTG TTA GAG GAA TTT 

lie Leu Glu Ser Ser Zeu His Lys Val Lys Gly Val Leu Glu Glu Phe 

2070 / 2075 2080 

GAT TTA ATC AGA ACT GAG CAT AGT CTT CAC TAT TCA CCT ACG TCT AGA 

Asp Leu lie Arg /Thr Glu His Ser Leu His Tyr Ser Pro Thr Ser Arg 

2085 / 2090 2095 

CAA AAT GTA TCA AAA ATA CTT CCT CGT GTT GAT AAG AGA AAC CCA GAG 

Gin Asn Val/ser Lys lie Leu Pro Arg Val Asp Lys Arg Asn Pro Glu 

2100 / 2105 2110 2115 

CAC TGT p TA AAC TCA GAA ATG GAA AAA ACC TGC AGT AAA GAA TTT AAA 

His Cys/ Val Asn Ser Glu Met Glu Lys Thr Cys Ser Lys Glu Phe Lys 

/ 2120 2125 2130 

TTA yiCA AAT AAC TTA AAT GTT GAA GGT GGT TCT TCA GAA AAT AAT CAC 

Leu/ Ser Asn Asn Leu Asn Val Glu Gly Gly Ser Ser Glu Asn Asn His 

/ 2135 2140 2145 

/TCT ATT AAA GTT TCT CCA TAT CTC TCT CAA TTT CAA CAA GAC AAA CAA 

Ser lie Lys Val Ser Pro Tyr Leu Ser Gin Phe Gin Gin Asp Lys Gin 

2150 2155 2160 


CAG TTG GTA TTA GGA ACC AAA GTC TCA CTT GTT GAG AAC ATT CAT GTT 
Gin Leu Val Leu Gly Thr Lys Val Ser Leu Val Glu Asn lie His Val 
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GAA CAG TGT GTT AGG AAT ATT AAC TTG GAG GAA AAC AGA CAA AAG CAA 

Glu Gin Cys Val Arg Asn lie Asn Leu Glu Glu Asn Arg Gin Lys Gin 

2420 2425 2430 2435 


AAC ATT GAT GGA CAT GGC TCT GAT GAT AGT AAA AAT AAG ATT AAT GAC 

Asn lie Asp Gly His Gly Ser Asp Asp Ser Lys Asn Lys lie Asn/Asp 

2440 2445 245 / 0 

AAT GAG ATT CAT CAG TTT AAC AAA AAC AAC TCC AAT CAA GC^ GCA GCT 

Asn Glu lie His Gin Phe Asn Lys Asn Asn Ser Asn Gin Ala Ala Ala 

2455 2460 2465 

GTA ACT TTC ACA AAG TGT GAA GAA GAA CCT TTA GAT TTA ATT ACA AGT 

Val Thr Phe Thr Lys Cys Glu Glu Glu Pro Leu Asp/Leu lie Thr Ser 

2470 2475 /2480 


CTT CAG AAT GCC AGA GAT ATA CAG GAT ATG CGAr ATT AAG AAG AAA CAA 

Leu Gin Asn Ala Arg Asp lie Gin Asp Met A^g lie Lys Lys Lys Gin 

2485 2490 / 2495 

AGG CAA CGC GTC TTT CCA CAG CCA GGC ACT CTG TAT CTT GCA AAA ACA 

Arg Gin Arg Val Phe Pro Gin Pro Gly /ser Leu Tyr Leu Ala Lys Thr 

2500 2505 / 2510 2515 

TCC ACT CTG CCT CGA ATC TCT CTG /AAA GCA GCA GTA GGA GGC CAA GTT 

Ser Thr Leu Pro Arg lie Ser Le/ Lys Ala Ala Val Gly Gly Gin Val 

2520 / 2525 2530 


CCC TCT GCG TGT TCT CAT AAA CAG CTG TAT ACG TAT GGC GTT TCT AAA 
Pro Ser Ala Cys Ser His Lys Gin Leu Tyr Thr Tyr Gly Val Ser Lys 
2535 / 2540 2545 


CAT TGC ATA AAA ATT AAC AGC AAA AAT GCA GAG TCT TTT CAG TTT CAC 
His Cys lie Lys lie yAsn Ser Lys Asn Ala Glu Ser Phe Gin Phe His 
2550 / 2555 2560 


S T T GGT AAG GAA AGT TTA TGG ACT GGA AAA GGA ATA 

tie Gly Lys Glu Ser Leu Trp Thr Gly Lys Gly He 

2570 2575 

GT GGA TGG CTC ATA CCC TCC AAT GAT GGA AAG GCT 

ly Gly Trp Leu lie Pro Ser Asn Asp Gly Lys Ala 

2585 2590 2595 

TT TAT AGG GCT CTG TGT GAC ACT CCA GGT GTG GAT 

tie Tyr Arg Ala Leu Cys Asp Thr Pro Gly Val Asp 

00 2605 2610 

2T AGA ATT TGG GTT TAT AAT CAC TAT AGA TGG ATC 

sr Arg lie Trp Val Tyr Asn His Tyr Arg Trp lie 

2620 2625 

2A GCT ATG GAA TGT GCC TTT CCT AAG GAA TTT GCT 

La Ala Met Glu Cys Ala Phe Pro Lys Glu Phe Ala 

2630 2635 2640 


AAT AGA TGC CTA AGC CCA GAA AGG GTG CTT CTT CAA CTA AAA TAC AGA 
Asn Arg Cys Leu Ser Pro Glu Arg Val Leu Leu Gin Leu Lys Tyr Arg 
2645 2650 2655 
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TAT 

GAT 

ACG 

GAA 

ATT 

GAT 

Tyr 

Asp 

Thr 

Glu 

He 

Asp 

2660 




2665 

ATG 

GAA 

AGG 

GAT 

GAC 

ACA 

Met 

Glu 

Arg 

Asp 

Asp 

Thr 




2680 


GAC 

ATA 

ATT 

TCA 

TTG 

AGC 

Asp 

lie 

lie 

Ser 

Leu 

Ser 



2695 



ACT 

AGT 

AGT 

GCA 

GAT 

ACC 

Thr 

Ser 

Ser 

Ala 

Asp 

Thr 


2710 




GGG 

TGG 

TAT 

GCT 

GTT 

AAG 

Gly 

Trp 

Tyr 

Ala 

Val 

Lys 

2725 





TTA 

AAG 

AAT 

GGC 

AGA 

CTG 

Leu 

Lys 

Asn 

Gly 

Arg 

Leu 

2740 




2745 

GCA 

GAA 

CTG 

GTG 

GGC 

TCT 

Ala 

Glu 

Leu 

Val 

Gly 

Ser 


2760 


GAA TCT CTT ATG TTA AAG 
Glu Ser Leu Met Leu Lys 
2775 


TGG 

TAT 

ACC 

AAA 

CTT 

GGA 

Trp 

Tyr 

Thr 

Lys 

Leu 

Gly 


2790 


/ 

/ 

CCC 

TTA 

TCA 

TCG 

C^T 

TTC 

Pro 

Leu 

Ser 

Ser 

peu 

Phe 

2805 


/ 

/ 


GTA 

ATT 

ATT 

CAA 

AGA 

GCA 

Val 

lie 

lie 

din 

Arg 

Ala 

2820 


/ 

/ 

2825 

TCT 

GGA 

TTA 

TAC 

ATA 

TTT 

Ser 

Gly 

Eeu 

Tyr 

lie 

Phe 


/ 

/ 

2840 


GCA 

AAA 

TAT 

GTG 

GAG 

GCC 

Ala 

L^s 

Tyr 

Val 

Glu 

Ala 


/ 

2855 



AAA 

ATT 

CAG 

GAG 

GAA 

TTT 

L/s 

lie 

Gin 

Glu 

Glu 

Phe 

/ 

2870 




/ 

TAT 

TTA 

CCA 

TCA 

CGT 

GCA 

Tyr 

Leu 

Pro 

Ser 

Arg 

Ala 

2885 





GAT 

GGT 

GCA 

GAG 

CTT 

TAT 


AGA AGO AGA AGA TCG GOT 
Arg Ser Arg Arg Ser Ala 
2670 

GCT GCA AAA ACA CTT GTT 
Ala Ala Lys Thr Leu Val 
2685 

GCA AAT ATA TCT GAA ACT 
Ala Asn lie Ser Glu Thr 
2700 

CAA AAA GTG GCC ATT ATT 
Gin Lys Val Ala lie lie' 
2715 / : 


GCC 

CAG 

TTA 

GAT 

CCT 

CCC 

Ala 

Gin 

Leu 

Asp 

p/o 

Pro 

:730 



/ 

/ 2735 

ACA 

GTT 

GGT 

CAG 

AAG 

ATT 

Thr 

Val 

aiy. 

/Gin 

Lys 

lie 


2750 


CCT GAT /GCC TGT ACA CCT 
Pro Asp Ala Cys Thr Pro 
/ 2765 

ATT/ TCT GCT AAC AGT ACT 
lie Ser Ala Asn Ser Thr 
/ 2780 


TTC 

TTT 

CCT 

GAC 

CCT 

AGA 

Phe 

Phe 

Pro 

Asp 

Pro 

Arg 

2795 





AGT 

GAT 

GGA 

GGA 

AAT 

GTT 

Ser 

Asp 

Gly 

Gly 

Asn 

Val 

o 

H 

00 




2815 

TAC 

CCT 

ATA 

CAG 

TGG 

ATG 

Tyr 

Pro 

lie 

Gin 

Trp 

Met 




2830 


CGC 

AAT 

GAA 

AGA 

GAG 

GAA 

Arg 

Asn 

Glu 

Arg 

Glu 

Glu 



2845 



CAA 

CAA 

AAG 

AGA 

CTA 

GAA 

Gin 

Gin 

LyS 

Arg 

Leu 

Glu 


2860 




GAA 

GAA 

CAT 

GAA 

GAA 

AAC 

Glu 

Glu 

His 

Glu 

Glu 

Asn 

2875 





CTA 

ACA 

AGA 

CAG 

CAA 

GTT 

Leu 

Thr 

Arg 

Gin 

Gin 

Val 

: 890 




2895 

GAA 

GCA 

GTG 

AAG 

AAT 

GCA 
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ATA 

lie 

AAA 

Lys 

AAG ATA 
Lys lie 
2675 / 

^8253 

CTC 

Leu 

TGT GTT 
Cys Va]/ 
2 6/0 

TCT 

'Ser 

8301 

TCT 

Ser 

/ 

AG0 

Ser 

*705 

/ 

AAT 

Asn 

AAA 

Lys 

8349 

0 AA 
Glu 
1720 

CTT 

Leu 

ACA 

Thr 

GAT 

Asp 

8397 

CTC 

Leu 

TTA 

Leu 

GCT 

Ala 

GTC 

Val 

8445 

ATT 

lie 

CTT 

Leu 

CAT GGA 
His Gly 
2755 

8493 

CTT 

Leu 

GAA GCC 
Glu Ala 
2770 

CCA 

Pro 

8541 

CGG CCT 
Arg Pro 
2785 

GCT 

Ala 

CGC 

Arg 

8589 

CCT 

Pro 

1800 

TTT 

Phe 

CCT 

Pro 

CTG 

Leu 

8637 

GGT 

Gly 

TGT 

Cys 

GTT 

Val 

GAT 

Asp 

8685 

GAG 

Glu 

AAG 

Lys 

ACA TCA 
Thr Ser 
2835 

8733 

GAA 

Glu 

AAG GAA 
Lys Glu 
2850 

GCA 

Ala 

8781 

GCC TTA 
Ala Leu 
2865 

TTC 

Phe 

ACT 

Thr 

8829 

ACA 

Thr 

!880 

ACA 

Thr 

AAA 

Lys 

CCA 

Pro 

8877 

CGT 

Arg 

GCT 

Ala 

TTG 

Leu 

CAA 

Gin 

8925 

GCA 

GAC 

CCA 

GCT 

8973 



25 


30 


Asp 

Gly 

Ala 

Glu 

Leu 

Tyr 

Glu 

Ala 

Val 

Lys 

Asn 

Ala 

Ala 

Asp 

Pro 

Ala 

2900 




2905 




2910 




2915 

J 

TAC 

CTT 

GAG 

GGT 

TAT 

TTC 

AGT 

GAA 

GAG 

CAG 

TTA 

AGA 

GCC 

TTG 

AAT 

AAT 

Tyr 

Leu 

Glu 

Gly 

Tyr 

Phe 

Ser 

Glu 

Glu 

Gin 

Leu 

Arg 

Ala 

Leu 

Asir 

/Asn 




2920 




2925 




29^6 


CAC 

AGG 

CAA 

ATG 

TTG 

AAT 

GAT 

AAG 

AAA 

CAA 

GCT 

CAG 

ATC 

CAG' 

/ 

TTG 

GAA 

His 

Arg 

Gin 

Met 

Leu 

Asn 

Asp 

Lys 

Lys 

Gin 

Ala 

Gin 

He 

Gin 

Leu 

Glu 


2935 


2940 


>945 


ATT AGG AAG ACC ATG GAA TCT GCT GAA CAA AAG GAA/CAA GGT TTA TCA 
lie Arg Lys Thr Met Glu Ser Ala Glu Gin Lys Gl# Gin Gly Leu Ser 
2950 2955 / 2960 


AGG 

GAT 

GTC 

ACA 

ACC 

GTG 

TGG 

AAG 

TTG 

CGT 

ATT 

GTA 

AGC 

TAT 

TCA 

AAA 

Arg 

Asp 

Val 

Thr 

Thr 

Val 

Trp 

Lys 

Leu 

Arg 

He 

Val 

Ser 

Tyr 

Ser 

Lys 

2965 




2970 



/ 

' 2975 





AAA 

GAA 

AAA 

GAT 

TCA 

GTT 

ATA 

CTG 

AGT 

/tt 

TGG 

CGT 

CCA 

TCA 

TCA 

GAT 

Lys 

Glu 

Lys 

Asp 

Ser 

Val 

lie 

Leu 

Se/ 

lie 

Trp 

Arg 

Pro 

Ser 

Ser 

Asp 

2980 




2985 



7 

2990 




2995 

TTA 

TAT 

TCT 

CTG 

TTA 

ACA 

GAA 

gg/ 

AAG 

AGA 

TAC 

AGA 

ATT 

TAT 

CAT 

CTT 

Leu 

Tyr 

Ser 

Leu 

Leu 

Thr 

Glu 

&Ly 

Lys 

Arg 

Tyr 

Arg 

He 

Tyr 

His 

Leu 




3000 


J 

/ 

3005 




3010 


GCA 

ACT 

TCA 

AAA 

TCT 

AAA 

AGT 

AAA 

TCT 

GAA 

AGA 

GCT 

AAC 

ATA 

CAG 

TTA 

Ala 

Thr 

Ser 

Lys 

Ser 

Lys 

/Ser 

Lys 

Ser 

Glu 

Arg 

Ala 

Asn 

lie 

Gin 

Leu 


3015 / 3020 3025 

GCA GCG ACA AAA AAA ACT CAG TAT CAA CAA CTA CCG GTT TCA GAT GAA 


3125 


3130 


3135 


GCT GGA GAT TTT TCT GTG TTT TCT GCT AGT CCA AAA GAG GGC CAC TTT 
Ala Gly Asp Phe Ser Val Phe Ser Ala Ser Pro Lys Glu Gly His Phe 


9021 


9069 


9117 


9165 


9213 


9261 


9309 


9357 



Ala 

Ala 

Thr 

Lys 

Ly/ 

Thr 

Gin 

Tyr 

Gin 

Gin 

Leu 

Pro 

Val 

Ser 

Asp 

Glu 


;■ 3 5 


3030 


7 


3035 




3040 





s’-' 

ATT 

TTA 

TTT 

CAG/ 

'ATT 

TAC 

CAG 

CCA 

CGG 

GAG 

CCC 

CTT 

CAC 

TTC 

AGC 

AAA 

9405 


lie 

Leu 

Phe 

Glh 

lie 

Tyr 

Gin 

Pro 

Arg 

Glu 

Pro 

Leu 

His 

Phe 

Ser 

Lys 


1 ■ ■ 

3045 


7 


3050 




3055 






4 0 

TTT 

TTA 

GAT/ 

'CCA 

GAC 

TTT 

CAG 

CCA 

TCT 

TGT 

TCT 

GAG 

GTG 

GAC 

CTA 

ATA 

9453 


Phe 

Leu 

Asp 

Pro 

Asp 

Phe 

Gin 

Pro 

Ser 

Cys 

Ser 

Glu 

Val 

Asp 

Leu 

lie 



3060 


/ 


3065 




3070 




3075 


45 

GGA 

TTT, 

/GTC 

GTT 

TCT 

GTT 

GTG 

AAA 

AAA 

ACA 

GGA 

CTT 

GCC 

CCT 

TTC 

GTC 

9501 


Gly 

Ph/ 

Val 

Val 

Ser 

Val 

Val 

Lys 

Lys 

Thr 

Gly 

Leu 

Ala 

Pro 

Phe 

Val 




7 


3080 




3 085 




3090 




TAT, 

TFTG 

TCA 

GAC 

GAA 

TGT 

TAC 

AAT 

TTA 

CTG 

GCA 

ATA 

AAG 

TTT 

TGG 

ATA 

9549 

50 

Tyr 

Leu 

Ser 

Asp 

Glu 

Cys 

Tyr 

Asn 

Leu 

Leu 

Ala 

lie 

Lys 

Phe 

Trp 

He 



/ 


3095 




3100 




3105 





/GAG 

CTT 

AAT 

GAG 

GAC 

ATT 

ATT 

AAG 

CCT 

CAT 

ATG 

TTA 

ATT 

GCT 

GCA 

AGC 

9597 


j Asp 

Leu 

Asn 

Glu 

Asp 

lie 

lie 

Lys 

Pro 

His 

Met 

Leu 

lie 

Ala 

Ala 

Ser 


55 

j 

/ 

3110 




3115 




3120 





/ 

AAC 

CTC 

CAG 

TGG 

CGA 

CCA 

GAA 

TCC 

AAA 

TCA 

GGC 

CTT 

CTT 

ACT 

TTA 

TTT 

9645 

/ 

Asn 

Leu 

Gin 

Trp 

Arg 

Pro 

Glu 

Ser 

Lys 

Ser 

Gly 

Leu 

Leu 

Thr 

Leu 

Phe 



9693 
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0 


CAA GAG ACA TTC AAC AAA ATG AAA AAT ACT GTT GAG AAT ATT GAC ATA 
Gin Glu Thr Phe Asn Lys Met Lys Asn Thr Val Glu Asn lie Asp lie 
3160 3165 3170 / 


CTT TGC AAT GAA GCA GAA AAC AAG CTT ATG CAT ATA CTG CAT GCA XAT 

Leu Cys Asn Glu Ala Glu Asn Lys Leu Met His lie Leu His Ala/ Asn 

3175 3180 3185 / 

GAT CCC AAG TGG TCC ACC CCA ACT AAA GAC TGT ACT TCA GGGf CCG TAC 

Asp Pro Lys Trp Ser Thr Pro Thr Lys Asp Cys Thr Ser G Zy Pro Tyr 

3190 3195 3200 / 


ACT GCT CAA ATC ATT CCT GGT ACA GGA AAC AAG CTT OTG ATG TCT TCT 

Thr Ala Gin lie lie Pro Gly Thr Gly Asn Lys LetyXreu Met Ser Ser 

3205 3210 3215 

CCT AAT TGT GAG ATA TAT TAT CAA AGT CCT TTA/TCA CTT TGT ATG GCC 

Pro Asn Cys Glu lie Tyr Tyr Gin Ser Pro Leu Ser Leu Cys Met Ala 

3220 3225 3230 3235 


AAA AGG AAG TCT GTT TCC ACA CCT GTC TCA GCC CAG ATG ACT TCA AAG 
Lys Arg Lys Ser Val Ser Thr Pro Val Ser Ala Gin Met Thr Ser Lys 
3240 ,3245 3250 


■ T GAC CAA AAG AAC TGC AAA AAG 

p Asp Gin Lys Asn Cys Lys Lys 

0 3265 

A CTG CCT TTA CCT CCA CCT GTT 

g Leu Pro Leu Pro Pro Pro Val 

3280 

G GCT GCA CAG AAG GCA TTT CAG 

o Ala Ala Gin Lys Ala Phe Gin 

3295 

C GAA ACA CCC ATA AAG AAA AAA 

r Glu Thr Pro lie Lys Lys Lys 

3310 3315 

A TTT AAA AAA TTC AAT GAA ATT 

o Phe Lys Lys Phe Asn Glu lie 

3325 3330 

T GAC GAA GAA CTT GCA TTG ATA 

a Asp Glu Glu Leu Ala Leu lie 

0 3345 

A ACA GGA GAA AAA CAA TTT ATA 

r Thr Gly Glu Lys Gin Phe lie 

3360 

T CCC ACC AGT TCA GAA GAT TAT 

a Pro Thr Ser Ser Glu Asp Tyr 

3375 


f CTC AGA CTG AAA CGA CGT TGT ACT ACA TCT CTG ATC AAA GAA CAG GAG 
Leu Arg Leu Lys Arg Arg Cys Thr Thr Ser Leu lie Lys Glu Gin Glu 
3380 3385 3390 3395 
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AGT TCC CAG GCC AGT ACG GAA GAA TGT GAG AAA AAT AAG CAG GAC ACA 
Ser Ser Gin Ala Ser Thr Glu Glu Cys Glu Lys Asn Lys Gin Asp Thr 
3400 3405 3410 

ATT ACA ACT AAA AAA TAT ATC TAA / 

lie Thr Thr Lys Lys Tyr lie / 

3415 / 


(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3418 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein / 

(v) FRAGMENT TYPE: internal / 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 


■ Phe Phe Glu 

lie Ser Leu 

Asn Ser Glu 
45 

Pro Asn Leu 
60 

Ala Ser Thr 
75 

Tyr Gin Ser 

Arg Asn Val 

Lys Met Asp 
125 

Leu Ser Glu 
140 

Arg Asp Lys 
155 

Val Lys Gly 

Glu Val Asp 

Thr Leu Ser 
205 

Thr Val Phe 
220 

Asn His Asp 
235 

Thr Asp Ser 
Gly Lys Thr 
He Gly Lys 

275 280 285 

His Val Leu Glu Asp Glu Val Tyr Glu Thr Val Val Asp 


lie Phe Lys 
15 

Asn Trp Phe 
30 

Pro Ala Glu 

Phe Lys Thr 

Pro lie lie 
80 

Pro Val Lys 
95 

Pro Asn Ser 
110 

Gin Ala Asp 

Ser Pro Val 

Ser Val Val 
160 

Arg Gin Thr 
175 

Pro Asp Met 
190 

Ser Thr Val 

Pro His Asp 

Glu Ser Leu 
240 

Glu Asn Thr 
255 

Ser Gly Asn 
270 

Ser Met Pro 
Thr Ser Glu 



Glu Asp 
305 

Gin Lrys 

Asn Ala 

Ser Phe 

Asn Val 
370 
Lys Glu 
385 

Ser Gly 

Ser Ser 

Asn Lys 

lie Ser 
450 
Val Asn 
465 

lie Leu 

Ser Phe 

Lys Glu 

Phe Lys 
530 
Val Cys 
545 

Gly Ser 

Ala Gly 

Ala lie 

Gin Lys 
610 
Phe Glu 
625 

Ser Ser 

Leu Ser 

Asn Glu 

Lys Glu 
690 

Glu Ala , 
705 / 

Pro Lys 

Ala Scys 

Phe/ Gin 

L<§u lie 
/ 770 

tie Ser 


Phe Ser 

Arg Thr 
325 
Glu Cys 
340 

Ser Glu 

His Gin 

Val Pro 

Asn Gly 
405 
Asp Gin 
420 

Lys Lys 

Leu Pro 

Arg Asp 

Val Lys 
485 
Gly lie 
500 

Phe Asn 

Glu Thr 

Gin Lys 

Pro Ala 
565 
lie Ser 
580 

Asp Glu 

Glu Lei/ 

Pro Leu 

Lys/ Arg 
/ 645 
Thr Ser 
660 

/Cys Ser 

Lys Cys 

Ser Leu 

Lys Lys 
725 
Pro Val 
740 

Gin Lys 
Thr Pro 
Gly Lys 


Leu Cys 
310 

Ser Lys 

Glu Lys 

Val Glu 

Lys Pro 
375 
Ser Leu 
390 

Ala Gin 

Asn lie 

Asp Phe 

Lys Ser 
455 
Glu Glu 
470 

Gin Ala 

Lys Lys 

Ala Ser 

Glu Ala 
535 / 
Glu Asp 
550 / 

Thr /Thr 


Thr Leu 

2mr Ser 

lie Asn 
615 
Thr Phe 
630 

Ser Cys 

Ser Phe 

Asn Asn 

Asn Lys 
695 
Ser Cys 
710 

Val Ser 

Gin His 

Ser Leu 

Thr Ser 
775 
Glu Ser 


Phe Ser Lys 

Thr Arg Lys 
330 

Ser Lys Asn 
345 

Pro Asn Asp 
360 

Phe Glu Ser 

Ala Cys Glu 

Met Glu Lys 
410 

Ser Glu Lys 
425 

Leu Thr Ser 
440 

Glu Lys Prey 

Gin His Leu 

lie Sey Gly 
/ 490 
Ser Tie Phe 
/505 

Ph</ Ser Gly 
520 

^er Glu Ser 

Ser Leu Cys 

Thr Gin Asn 
570 

Lys Lys Lys 
585 

Tyr Lys Gly 
600 

Cys Ser Ala 

Ala Asn Ala 

Ser Gin Asn 
650 

Gly Thr lie 
665 

Thr Val lie 
680 

Glu Lys Leu 

Leu Gin Glu 

Asp lie Lys 
730 

Ser Lys Val 
745 

Leu Tyr Asp 
760 

Lys Asp Val 
Tyr Lys Met 


Cys Arg 
315 

Lys lie 

Gin Val 

Thr Asp 

Gly Ser 
380 
Trp Ser 
395 j 
lie Pr*5 

Asp /Leu 

GTu Asn 

'Leu Asn 
460 
Glu Ser 
475 

Thr Ser 

Arg lie 

His Met 

Gly Leu 
540 
Pro Asn 
555 

Ser Val 

Thr Asn 

Lys Lys 

Gin Phe 
620 
Asp Ser 
635 

Asp Ser 

Leu Arg 

Ser Gin 

Gin Leu 
700 
Gly Gin 
715 

Glu Glu 

Glu Tyr 

His Glu 

Leu Ser 
780 
Ser Asp 


Thr Lys Asn Le# 


Phe His Glu/ Ala 


Lys Glu 
330/ 
Pro L &(i 
365 / 

Asp/hys 


Leu Leu 

Leu Asp 
430 
Ser Leu 
445 

Glu Glu 

His Thr 

Pro Val 

Arg Glu 
510 
Thr Asp 
525 

Glu He 

Leu lie 

Ala Leu 

Lys Phe 
590 
lie Pro 
605 

Glu Ala 

Gly Leu 

Glu Glu 

Lys Cys 
670 
Asp Leu 
685 

Phe lie 

Cys Glu 

Val Leu 

Ser Asp 
750 
Asn Ala 
765 

Asn Leu 


J6ys Tyr 

Asp Ser 

lie Ser 

Thr Leu 
400 
His lie 
415 

Thr Glu 

Pro Arg 

Thr Val 

Asp Cys 
480 
Ala Ser 
495 

Ser Pro 

Pro Asn 

His Thr 

Asp Asn 
560 
Lys Asn 
575 

lie Tyr 

Lys Asp 

Asn Ala 

Leu His 
640 
Pro Thr 
655 

Ser Arg 

Asp Tyr 

Thr Pro 

Asn Asp 
720 
Ala Ala 
735 

Thr Asp 
Ser Thr 
Val Met 


Lys Leu Lys Gly 
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25 


30 


35 


40 


45 


50 


55 


60 


785 

Asn 

Asn 

Tyr 

Glu 

Ser 

790 

Asp 

Val 

Glu 

Leu 

Thr 

795 

Lys 

Asn 

lie 

Pro 

Met 

/8 0 0 
Glu 

Lys 

Asn 

Gin 

Asp 

805 

Val 

Cys 

Ala 

Leu 

Asn 

810 

Glu 

Asn 

Tyr 

Lys 

Asr/ 

/is 

Val 

Glu 

Leu 

Leu 

Pro 

820 

Pro 

Glu 

Lys 

Tyr 

Met 

825 

Arg 

Val 

Ala 

Ser 

Pro , 

8/0 

/Ser 

Arg 

Lys 

Val 

Gin 

835 

Phe 

Asn 

Gin 

Asn 

Thr 

840 

Asn 

Leu 

Arg 

Val 

lie 

84/ 

Gin 

Lys 

Asn 

Gin 

Glu 

850 

Glu 

Thr 

Thr 

Ser 

lie 

855 

Ser 

Lys 

lie 

Thr 

Val 

860y 

Asn 

/ 

Pro 

Asp 

Ser 

Glu 

865 

Glu 

Leu 

Phe 

Ser 

Asp 

870 

Asn 

Glu 

Asn 

Asn 

Phe 

875 

Val/ 

'phe 

Gin 

lie 

Ala 

880 

Asn 

Glu 

Arg 

Asn 

Asn 

885 

Leu 

Ala 

Leu 

Gly 

Asn 

890 

Thr 

Lfys 

Glu 

Leu 

His 

895 

Glu 

Thr 

Asp 

Leu 

Thr 

900 

Cys 

Val 

Asn 

Glu 

Pro 

905 

lie 

Ph4 

/ 

Lys 

Asn 

Ser 

910 

Thr 

Met 

Val 

Leu 

Tyr 

915 

Gly 

Asp 

Thr 

Gly 

Asp 

920 

Lys 

G1 ry 

41a 

Thr 

Gin 

925 

Val 

Ser 

lie 

Lys 

Lys 

930 

Asp 

Leu 

Val 

Tyr 

Val 

935 

Leu 

Ala 

f/lu 

Glu 

Asn 

940 

Lys 

Asn 

Ser 

Val 

Lys 

945 

Gin 

His 

lie 

Lys 

Met 

950 

Thr 

Leu 


Gin 

Asp 

955 

Leu 

Lys 

Ser 

Asp 

lie 

960 

Ser 

Leu 

Asn 

He 

Asp 

965 

Lys 

He 

Pro/ 

4lu 

Lys 

970 

Asn 

Asn 

Asp 

Tyr 

Met 

975 

Asp 

Lys 

Trp 

Ala 

Gly 

980 

Leu 

Leu 

Gly 

Pro 

lie 

985 

Ser 

Asn 

His 

Ser 

Phe 

990 

Gly 

Gly 

Ser 

Phe 

Arg 

995 

Thr 

Ala 

Ser 

Ash 

Lys 

100C 

Glu 

) 

lie 

Lys 

Leu 

Ser 

1005 
Glu His 

Asn 

lie 

Lys 

101C 

Lys 

) 

Ser 

Lys 

Met 

/Phe 

1015 
Phe Lys 

Asp 

lie 

Glu 

1020 
Glu Gin 

Tyr 

Pro 

Thr 

1025 
Ser Leu 

Ala 

Cys 

VaQ 

1030 
Glu lie 

Val 

Asn 

Thr 

1035 
Leu Ala 

Leu 

Asp 

Asn 

104 

Gin 

Lys 

Lys 

Leu 

Ser/ 

/045 

CLys Pro 

Gin 

Ser 

lie 

1050 

Asn 

Thr 

Val 

Ser 

Ala 

1055 

His 

Leu 

Gin 

Ser 

Ser 

io/o 
v/l Val 

Val 

Ser 

Asp 

1065 
Cys Lys 

Asn 

Ser 

His 

1070 
He Thr 

Pro 


1075/ 1080 1085 

Gin Met Leu/Phe Ser Lys Gin Asp Phe Asn Ser Asn His Asn Leu Thr 
1090 / 1095 1100 

Pro Ser Gin Lys Ala Glu lie Thr Glu Leu Ser Thr lie Leu Glu Glu 

1105 / 1110 1115 112 

Ser Gly /Ser Gin Phe Glu Phe Thr Gin Phe Arg Lys Pro Ser Tyr lie 

1125 1130 1135 

Leu Gl/ti Lys Ser Thr Phe Glu Val Pro Glu Asn Gin Met Thr lie Leu 
1140 1145 1150 

Lys /thr Thr Ser Glu Glu Cys Arg Asp Ala Asp Leu His Val lie Met 
1155 1160 1165 

Ash Ala Pro Ser lie Gly Gin Val Asp Ser Ser Lys Gin Phe Glu Gly 
1170 1175 1180 

/hr Val Glu lie Lys Arg Lys Phe Ala Gly Leu Leu Lys Asn Asp Cys 

'1185 1190 1195 120 

Asn Lys Ser Ala Ser Gly Tyr Leu Thr Asp Glu Asn Glu Val Gly Phe 

1205 1210 1215 

Arg Gly Phe Tyr Ser Ala His Gly Thr Lys Leu Asn Val Ser Thr Glu 
1220 1225 1230 

Ala Leu Gin Lys Ala Val Lys Leu Phe Ser Asp lie Glu Asn He Ser 
1235 1240 1245 

Glu Glu Thr Ser Ala Glu Val His Pro lie Ser Leu Ser Ser Ser Lys 
1250 1255 1260 

Cys His Asp Ser Val Val Ser Met Phe Lys lie Glu Asn His Asn Asp 

1265 1270 1275 128 
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Lys 

Thr 

Val 

Ser 

Glu 

Lys 

Asn 

Asn 

Lys 

Cys 

Gin 

Leu 

lie 

Leu 

Gin 

As/i 





1285 




1290 




1295 / 

Asn 

lie 

Glu 

Met 

Thr 

Thr 

Gly 

Thr 

Phe 

Val 

Glu 

Glu 

lie 

Thr 

Glu y 

'Asn 




1300 




1305 




1310 / 


Tyr 

Lys 

Arg 

Asn 

Thr 

Glu 

Asn 

Glu 

Asp 

Asn 

Lys 

Tyr 

Thr 

Ala 

Ala 

Ser 



1315 




1320 




1325 . 

/ 


Arg 

Asn 

Ser 

His 

Asn 

Leu 

Glu 

Phe 

Asp 

Gly 

Ser 

Asp 

Ser 

Se/ 

Lys 

Asn 


1330 




1335 




1340 

/ 



Asp 

Thr 

Val 

Cys 

lie 

His 

Lys 

Asp 

Glu 

Thr 

Asp 

Leu 

Leu / 

4>he 

Thr 

Asp 

1345 




1350 




1355 

/ 



136 

Gin 

His 

Asn 

lie 

Cys 

Leu 

Lys 

Leu 

Ser 

Gly 

Gin 

Phe 

Met 

Lys 

Glu 

Gly 





1365 




1370 

/ 

/ 


1375 

Asn 

Thr 

Gin 

lie 

Lys 

Glu 

Asp 

Leu 

Ser 

Asp 

Leu 

Th/ 

Phe 

Leu 

Glu 

Val 




1380 




1385 


/ 


1390 


Ala 

Lys 

Ala 

Gin 

Glu 

Ala 

Cys 

His 

Gly 

Asn 

Thr , 

/Ser 

Asn 

Lys 

Glu 

Gin 



1395 




1400 


/ 


1405 



Leu 

Thr 

Ala 

Thr 

Lys 

Thr 

Glu 

Gin 

Asn 

lie 

ids 

Asp 

Phe 

Glu 

Thr 

Ser 


1410 




1415 



7 

1420 




Asp 

Thr 

Phe 

Phe 

Gin 

Thr 

Ala 

Ser 

Gly 

Lys/ 

Asn 

lie 

Ser 

Val 

Ala 

Lys 

1425 




1430 



/ 

1435 




144 

Glu 

Ser 

Phe 

Asn 

Lys 

lie 

Val 

Asn 

Phe 

/Phe 

Asp 

Gin 

Lys 

Pro 

Glu 

Glu 





1445 



/ 

1450 




1455 

Leu 

His 

Asn 

Phe 

Ser 

Leu 

Asn 

Ser 

GTu 

Leu 

His 

Ser 

Asp 

lie 

Arg 

Lys 




1460 




3146 5 




1470 


Asn 

Lys 

Met 

Asp 

He 

Leu 

Ser 

Tyr/ 

Glu 

Glu 

Thr 

Asp 

He 

Val 

Lys 

His 



1475 




1^80 




1485 




Lys 

lie 

Leu 

Lys 

Glu 

Ser 

Val 

Pro 

Val 

Gly 

Thr 

Gly 

Asn 

Gin 

Leu 

Val 


1490 




1495 

/ 




1500 




Thr 

Phe 

Gin 

Gly 

Gin 

Pro 

Gl/ 

Arg 

Asp 

Glu 

Lys 

lie 

Lys 

Glu 

Pro 

Thr 

1505 





1510 / 




1515 




152 

Leu 

Leu 

Gly 

Phe 

His 

Thr 

Ala 

Ser 

Gly 

Lys 

Lys 

Val 

Lys 

lie 

Ala 

Lys 





1525 / 




1530 




1535 

Glu 

Ser 

Leu 

Asp 

Lys 

Vat . 1 

Lys 

Asn 

Leu 

Phe 

Asp 

Glu 

Lys 

Glu 

Gin 

Gly 




1540 

/ 



1545 




1550 


Thr 

Ser 

Glu 

lie 

Thr/ 

Ser 

Phe 

Ser 

His 

Gin 

Trp 

Ala 

Lys 

Thr 

Leu 

Lys 



1555 

/ 



1560 




1565 




Tyr 

Arg 

Glu 

Ala 

C/s 

Lys 

Asp 

Leu 

Glu 

Leu 

Ala 

Cys 

Glu 

Thr 

lie 

Glu 


1570 


/ 


1575 




1580 




He 

Thr 

Ala 

Ala/ 

Pro 

Lys 

Cys 

Lys 

Glu 

Met 

Gin 

Asn 

Ser 

Leu 

Asn 

Asn 

1585 


/ 


1590 




1595 




160 

Asp 

Lys 

Asn 

Le/u 

Val 

Ser 

lie 

Glu 

Thr 

Val 

Val 

Pro 

Pro 

Lys 

Leu 

Leu 




/ 

1605 




1610 




1615 

Ser 

Asp 

Asn 

Leu 

Cys 

Arg 

Gin 

Thr 

Glu 

Asn 

Leu 

Lys 

Thr 

Ser 

Lys 

Ser 



/ 

1620 




1625 




1630 


lie 

Phe 

Leu 

Lys 

Val 

Lys 

Val 

His 

Glu 

Asn 

Val 

Glu 

Lys 

Glu 

Thr 

Ala 
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1640 




1645 



Lys 

Ser 

Pro 

Ala 

Thr 

Cys 

Tyr 

Thr 

Asn 

Gin 

Ser 

Pro 

Tyr 

Ser 

Val 

lie 


165C 

/ 




1655 




1660 





Glu 

Asr/ 

Ser 

Ala 

Leu 

Ala 

Phe 

Tyr 

Thr 

Ser 

Cys 

Ser 

Arg 

Lys 

Thr 

Ser 

1665 

/ 




1670 




1675 




168 

Val 

Ser 

Gin 

Thr 

Ser 

Leu 

Leu 

Glu 

Ala 

Lys 

Lys 

Trp 

Leu 

Arg 

Glu 

Gly 

j 

/ 



1685 




1690 




1695 

lie/ 

Phe 

Asp 

Gly 

Gin 

Pro 

Glu 

Arg 

lie 

Asn 

Thr 

Ala 

Asp 

Tyr 

Val 

Gly 

/ 



1700 




1705 




1710 


jysn 

Tyr 

Leu 

Tyr 

Glu 

Asn 

Asn 

Ser 

Asn 

Ser 

Thr 

lie 

Ala 

Glu 

Asn 

Asp 

/ 


1715 




1720 




1725 



Lys 

Asn 

His 

Leu 

Ser 

Glu 

Lys 

Gin 

Asp 

Thr 

Tyr 

Leu 

Ser 

Asn 

Ser 

Ser 


1730 




1735 




1740 




Met 

Ser 

Asn 

Ser 

Tyr 

Ser 

Tyr 

His 

Ser 

Asp 

Glu 

Val 

Tyr 

Asn 

Asp 

Ser 

1745 





1750 




1755 




176 

Gly 

Tyr 

Leu 

Ser 

Lys 

Asn 

Lys 

Leu 

Asp 

Ser 

Gly 

lie 

Glu 

Pro 

Val 

Leu 



1765 1770 1775 X 

Lys Asn Val Glu Asp Gin Lys Asn Thr Ser Phe Ser Lys Val lie S'er 

1780 1785 1790 / 

Asn Val Lys Asp Ala Asn Ala Tyr Pro Gin Thr Val Asn Glu A^p lie 

1795 1800 1805 / 

Cys Val Glu Glu Leu Val Thr Ser Ser Ser Pro Cys Lys Asjr Lys Asn 

1810 1815 1820 / 

Ala Ala lie Lys Leu Ser lie Ser Asn Ser Asn Asn Phe >Glu Val Gly 
1825 1830 1835 / 184 

Pro Pro Ala Phe Arg lie Ala Ser Gly Lys lie Val c7s Val Ser His 

1845 1850 7 1855 

Glu Thr lie Lys Lys Val Lys Asp lie Phe Thr Asp/ Ser Phe Ser Lys 

1860 1865 / 1870 

Val lie Lys Glu Asn Asn Glu Asn Lys Ser Lys /lie Cys Gin Thr Lys 

1875 1880 / 1885 

lie Met Ala Gly Cys Tyr Glu Ala Leu Asp Asp Ser Glu Asp lie Leu 
1890 1895 7 1900 

His Asn Ser Leu Asp Asn Asp Glu Cys Sea/ Thr His Ser His Lys Val 

1905 1910 / 1915 192 

Phe Ala Asp lie Gin Ser Glu Glu lie /Leu Gin His Asn Gin Asn Met 

1925 / 1930 1935 

Ser Gly Leu Glu Lys Val Ser Lys lie Ser Pro Cys Asp Val Ser Leu 

1940 /945 1950 

Glu Thr Ser Asp lie Cys Lys Cys/ Ser lie Gly Lys Leu His Lys Ser 

1955 I960 1965 

Val Ser Ser Ala Asn Thr Cys c/ly lie Phe Ser Thr Ala Ser Gly Lys 

1970 19V5 1980 

Ser Val Gin Val Ser Asp Ala Ser Leu Gin Asn Ala Arg Gin Val Phe 

1985 1990/ 1995 200 

Ser Glu lie Glu Asp Ser/Thr Lys Gin Val Phe Ser Lys Val Leu Phe 

2005 / 2010 2015 

Lys Ser Asn Glu His Ser Asp Gin Leu Thr Arg Glu Glu Asn Thr Ala 

2020 / 2025 2030 

lie Arg Thr Pro Glu/ His Leu lie Ser Gin Lys Gly Phe Ser Tyr Asn 

2035 / 2040 2045 

Val Val Asn Ser Ser Ala Phe Ser Gly Phe Ser Thr Ala Ser Gly Lys 

2050 / 2055 2060 

Gin Val Ser lie; Leu Glu Ser Ser Leu His Lys Val Lys Gly Val Leu 

2065 / 2070 2075 208 

Glu Glu Phe Asp Leu lie Arg Thr Glu His Ser Leu His Tyr Ser Pro 

/ 2085 2090 2095 

Thr Ser Arg/ Gin Asn Val Ser Lys lie Leu Pro Arg Val Asp Lys Arg 

j 2100 2105 2110 

Asn Pro g/u His Cys Val Asn Ser Glu Met Glu Lys Thr Cys Ser Lys 

2; 115 2120 2125 

Glu Phe /Lys Leu Ser Asn Asn Leu Asn Val Glu Gly Gly Ser Ser Glu 
21 JO 2135 2140 

Asn Asn His Ser lie Lys Val Ser Pro Tyr Leu Ser Gin Phe Gin Gin 

2145/ 2150 2155 216 

Asp /Lys Gin Gin Leu Val Leu Gly Thr Lys Val Ser Leu Val Glu Asn 

/ 2165 2170 2175 

lie His Val Leu Gly Lys Glu Gin Ala Ser Pro Lys Asn Val Lys Met 

/ 2180 2185 2190 

/Glu He Gly Lys Thr Glu Thr Phe Ser Asp Val Pro Val Lys Thr Asn 

2195 2200 2205 

lie Glu Val Cys Ser Thr Tyr Ser Lys Asp Ser Glu Asn Tyr Phe Glu 

2210 2215 2220 

Thr Glu Ala Val Glu lie Ala Lys Ala Phe Met Glu Asp Asp Glu Leu 

2225 2230 2235 224 

Thr Asp Ser Lys Leu Pro Ser His Ala Thr His Ser Leu Phe Thr Cys 

2245 2250 2255 
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Pro Glu Asn Glu Glu Met Val Leu Ser As n Ser Arg lie Gly Lys/Arg 
2260 2265 2270 / 

Arg Gly Glu Pro Leu lie Leu Val Gly Glu Pro Ser lie Lys £rg Asn 
2275 2280 2285 / 

Leu Leu Asn Glu Phe Asp Arg lie lie Glu Asn Gin Glu L^s Ser Leu 
2290 2295 2300 / 

Lys Ala Ser Lys Ser Thr Pro Asp Gly Thr lie Lys Asi^ Arg Arg Leu 

2305 2310 2315 7 2 32 

Phe Met His His Val Ser Leu Glu Pro lie Thr Cys /val Pro Phe Arg 

2325 2330 Y 2335 

Thr Thr Lys Glu Arg Gin Glu lie Gin Asn Pro Asn Phe Thr Ala Pro 
2340 2345 / 2350 

Gly Gin Glu Phe Leu Ser Lys Ser His Leu Tyar Glu His Leu Thr Leu 

2355 2360 7 2365 

Glu Lys Ser Ser Ser Asn Leu Ala Val Ser/Gly His Pro Phe Tyr Gin 
2370 2375 / 2380 

Val Ser Ala Thr Arg Asn Glu Lys Met Arg His Leu lie Thr Thr Gly 
2385 2390 / 2395 240 

Arg Pro Thr Lys Val Phe Val Pro Pro Phe Lys Thr Lys Ser His Phe 
2405 / 2410 2415 

His Arg Val Glu Gin Cys Val Ara/Asn lie Asn Leu Glu Glu Asn Arg 
2420 / 2425 2430 

Gin Lys Gin Asn lie Asp Gly His Gly Ser Asp Asp Ser Lys Asn Lys 

2435 /2440 2445 

He Asn Asp Asn Glu lie His Gin Phe Asn Lys Asn Asn Ser Asn Gin 

2450 2455 2460 

Ala Ala Ala Val Thr Phe /Thr Lys Cys Glu Glu Glu Pro Leu Asp Leu 

2465 2471 ) 2475 248 

lie Thr Ser Leu Gin Asn Ala Arg Asp lie Gin Asp Met Arg lie Lys 

2485 / 2490 2495 

Lys Lys Gin Arg Gin/ Arg Val Phe Pro Gin Pro Gly Ser Leu Tyr Leu 

2500 / 2505 2510 

Ala Lys Thr Ser Thr Leu Pro Arg lie Ser Leu Lys Ala Ala Val Gly 

2515 / 2520 2525 

Gly Gin Val Pro Ser Ala Cys Ser His Lys Gin Leu Tyr Thr Tyr Gly 

2530 / 2535 2540 

Val Ser Lys Ilis Cys lie Lys lie Asn Ser Lys Asn Ala Glu Ser Phe 
2545 / 2550 2555 256 

Gin Phe Hi/ Thr Glu Asp Tyr Phe Gly Lys Glu Ser Leu Trp Thr Gly 

/ 2565 2570 2575 

Lys Gly Tie Gin Leu Ala Asp Gly Gly Trp Leu lie Pro Ser Asn Asp 

/ 2580 2585 2590 

Gly Lys/ Ala Gly Lys Glu Glu Phe Tyr Arg Ala Leu Cys Asp Thr Pro 

/ 2595 2600 2605 

Gly Val Asp Pro Lys Leu lie Ser Arg lie Trp Val Tyr Asn His Tyr 

£eX0 2615 2620 

Arg/Trp lie lie Trp Lys Leu Ala Ala Met Glu Cys Ala Phe Pro Lys 

2 625 2630 2635 264 

Glu Phe Ala Asn Arg Cys Leu Ser Pro Glu Arg Val Leu Leu Gin Leu 

/ 2645 2650 2655 

Lys Tyr Arg Tyr Asp Thr Glu lie Asp Arg Ser Arg Arg Ser Ala lie 

/ 2660 2665 2670 

Lys Lys lie Met Glu Arg Asp Asp Thr Ala Ala Lys Thr Leu Val Leu 

2675 2680 2685 

Cys Val Ser Asp lie lie Ser Leu Ser Ala Asn lie Ser Glu Thr Ser 

2690 2695 2700 

Ser Asn Lys Thr Ser Ser Ala Asp Thr Gin Lys Val Ala lie lie Glu 

2705 2710 2715 272 

Leu Thr Asp Gly Trp Tyr Ala Val Lys Ala Gin Leu Asp Pro Pro Leu 

2725 2730 2735 

Leu Ala Val Leu Lys Asn Gly Arg Leu Thr Val Gly Gin Lys lie lie 
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2740 





2745 





2750 

/ 

Leu 

His 

Gly 

Ala 

Glu 

Leu 

Val 

Gly 

Ser 

Pro 

Asp 

Ala 

Cys 

Thr 

Pro 

Leu 



2755 




2760 





2765 


/ 

/ 

Glu 

Ala 

Pro 

Glu 

Ser 

Leu 

Met 

Leu 

Lys 

lie 

Ser 

Ala 

Asn 

Ser 

Thf 

Arg 


2770 





2775 




2780 


7 


Pro 

Ala 

Arg 

Trp 

Tyr 

Thr 

Lys 

Leu 

Gly 

Phe 

Phe 

Pro 

Asp 

Pro/ 

Arg 

Pro 

2785 




2790 




2795 


/ 


280 

Phe 

Pro 

Leu 

Pro 

Leu 

Ser 

Ser 

Leu 

Phe 

Ser 

Asp 

Gly 

Gly 

Asn 

Val 

Gly 





2805 




2810 


/ 

/ 

2815 


Cys 

Val 

Asp 

Val 

lie 

lie 

Gin 

Arg 

Ala 

Tyr 

Pro 

lie 

G1A 

Trp 

Met 

Glu 




2820 





2825 



/ 

2830 


Lys 

Thr 

Ser 

Ser 

Gly 

Leu 

Tyr 

lie 

Phe 

Arg 

Asn 

Glu j 

Arg 

Glu 

Glu 

Glu 



2835 




2840 



7 

2845 



Lys 

Glu 

Ala 

Ala 

Lys 

Tyr 

Val 

Glu 

Ala 

Gin 

Gin 

L/s 

Arg 

Leu 

Glu 

Ala 


2850 




2855 




^860 




Leu 

Phe 

Thr 

Lys 

lie 

Gin 

Glu 

Glu 

Phe 

Glu 

Glu/ 

His 

Glu 

Glu 

Asn 

Thr 

2865 




2870 




2 S' / 5 





288 

Thr 

Lys 

Pro 

Tyr 

Leu 

Pro 

Ser 

Arg 

Ala 

Leu 

/hr 

Arg 

Gin 

Gin 

Val 

Arg 





2885 




2 8 9/5 





2895 


Ala 

Leu 

Gin 

Asp 

Gly 

Ala 

Glu 

Leu 

Tyr 

GlTi 

Ala 

Val 

Lys 

Asn 

Ala 

Ala 




2900 




2905 / 




2910 


Asp 

Pro 

Ala 

Tyr 

Leu 

Glu 

Gly 

Tyr 

Phe > 

7se r 

Glu 

Glu 

Gin 

Leu 

Arg 

Ala 



2915 




2920 / 




2925 



Leu 

Asn 

Asn 

His 

Arg 

Gin 

Met 

Leu 

Assn 

Asp 

Lys 

Lys 

Gin 

Ala 

Gin 

lie 


2930 




2935 




2940 




Gin 

Leu 

Glu 

lie 

Arg 

Lys 

Thr 

Met/ 

Glu 

Ser 

Ala 

Glu 

Gin 

Lys 

Glu 

Gin 

2945 




2950 

/ 



2955 




296 

Gly 

Leu 

Ser 

Arg 

Asp 

Val 

Thr 

Thr 

Val 

Trp 

Lys 

Leu 

Arg 

lie 

Val 

Ser 





2965 


/ 


2970 




2975 

Tyr 

Ser 

Lys 

Lys 

Glu 

Lys 

Asp/ 

Ser 

Val 

lie 

Leu 

Ser 

lie 

Trp 

Arg 

Pro 




2980 


/ 


2985 




2990 


Ser 

Ser 

Asp 

Leu 

Tyr 

Ser 

Leu 

Leu 

Thr 

Glu 

Gly 

Lys 

Arg 

Tyr 

Arg 

lie 



2995 



7 

3000 




3005 



Tyr 

His 

Leu 

Ala 

Thr 

Ser/ 

Lys 

Ser 

Lys 

Ser 

Lys 

Ser 

Glu 

Arg 

Ala 

Asn 


3010 



/ 

3015 




3020 




He 

Gin 

Leu 

Ala 

Ala 

Thr 

Lys 

Lys 

Thr 

Gin 

Tyr 

Gin 

Gin 

Leu 

Pro 

Val 

3025 



J 

/3030 




3035 




304 

Ser 

Asp 

Glu 

lie 

Leu/ 

Phe 

Gin 

lie 

Tyr 

Gin 

Pro 

Arg 

Glu 

Pro 

Leu 

His 





3o4s 




3050 




3055 

Phe 

Ser 

Lys 

Phe 

Leu 

Asp 

Pro 

Asp 

Phe 

Gin 

Pro 

Ser 

Cys 

Ser 

Glu 

Val 




3060/ 




3065 




3070 


Asp 

Leu 

lie 

Gly/ 

Phe 

Val 

Val 

Ser 

Val 

Val 

Lys 

Lys 

Thr 

Gly 

Leu 

Ala 



3075 / 




3080 




3085 



Pro 

Phe 

val 

Tyr 

Leu 

Ser 

Asp 

Glu 

Cys 

Tyr 

Asn 

Leu 

Leu 

Ala 

lie 

Lys 


3090 

/ 



3095 




3100 




Phe 

Trp 

lie, 

/Asp 

Leu 

Asn 

Glu 

Asp 

lie 

lie 

Lys 

Pro 

His 

Met 

Leu 

lie 

3105 

7 



3110 




3115 




312 

Ala 

Ala 

Ser 

Asn 

Leu 

Gin 

Trp 

Arg 

Pro 

Glu 

Ser 

Lys 

Ser 

Gly 

Leu 

Leu 



/ 


3125 




3130 




3135 

Thr 

Leu 

/Phe 

Ala 

Gly 

Asp 

Phe 

Ser 

Val 

Phe 

Ser 

Ala 

Ser 

Pro 

Lys 

Glu 


/ 


3140 




3145 




3150 


Gly 

Hi/s 

Phe 

Gin 

Glu 

Thr 

Phe 

Asn 

Lys 

Met 

Lys 

Asn 

Thr 

Val 

Glu 

Asn 


7 

3155 




3160 




3165 



He 

Asp 

lie 

Leu 

Cys 

Asn 

Glu 

Ala 

Glu 

Asn 

Lys 

Leu 

Met 

His 

lie 

Leu 

/ 

3170 




3175 




3180 




Hi.JS 

Ala 

Asn 

Asp 

Pro 

Lys 

Trp 

Ser 

Thr 

Pro 

Thr 

Lys 

Asp 

Cys 

Thr 

Ser 

3185 




3190 




3195 




320 

Gly 

Pro 

Tyr 

Thr 

Ala 

Gin 

lie 

lie 

Pro 

Gly 

Thr 

Gly 

Asn 

Lys 

Leu 

Leu 

/ 




3205 




3210 




3215 

fMet 

Ser 

Ser 

Pro 

Asn 

Cys 

Glu 

lie 

Tyr 

Tyr 

Gin 

Ser 

Pro 

Leu 

Ser 

Leu 




3220 




3225 




3230 




Cys Met Ala Lys Arg Lys Ser Val Ser Thr Pro Val Ser Ala Gin Met 

3235 3240 3245 7 

Thr Ser Lys Ser Cys Lys Gly Glu Lys Glu He Asp Asp Gin isyef Asn 

3250 3255 3260 7 

Cys Lys Lys Arg Arg Ala Leu Asp Phe Leu Ser Arg Leu Pro /Leu Pro 
3265 3270 3275 7 328 

Pro Pro Val Ser Pro lie Cys Thr Phe Val Ser Pro Ala Ala Gin Lys 
3285 3290 7 3295 

Ala Phe Gin Pro Pro Arg Ser Cys Gly Thr Lys Tyr Glia Thr Pro lie 
3300 3305 / 3310 

Lys Lys Lys Glu Leu Asn Ser Pro Gin Met Thr Pro /Phe Lys Lys Phe 

3315 3320 / 3325 

Asn Glu lie Ser Leu Leu Glu Ser Asn Ser lie Ala Asp Glu Glu Leu 
3330 3335 /3340 

Ala Leu lie Asn Thr Gin Ala Leu Leu Ser Gly Ser Thr Gly Glu Lys 
3345 3350 H355 336 

Gin Phe lie Ser Val Ser Glu Ser Thr Arg/rhr Ala Pro Thr Ser Ser 
3365 2370 3375 

Glu Asp Tyr Leu Arg Leu Lys Arg Arg cys Thr Thr Ser Leu lie Lys 
3380 3385/ 3390 

Glu Gin Glu Ser Ser Gin Ala Ser Th y Glu Glu Cys Glu Lys Asn Lys 

3395 3400 / 3405 

Gin Asp Thr lie Thr Thr Lys Lys Tyr Tie 
3410 3415 7 

(2) INFORMATION FOR /SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 ba^e pairs 

(B) TYPE: nuclei/: acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: /Linear 


(A) NAME/NEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 2F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 14 : 

TGAGTTTTAC CTCAGTCACA 

(2 / INFORMATION FOR SEQ ID NO: 16: 

(i) /SEQUENCE CHARACTERISTICS: 
yk) LENGTH: 41 base pairs 
/(B) TYPE: nucleic acid 
/(C) STRANDEDNESS: single 
/ (D) TOPOLOGY: linear 


I (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
CAGGAAACAG CTATGACCCT GTGACGTACT GGGTTTTTAG C 


(2) INFORMATION FOR SEQ ID NO: 17: 


(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
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30 


35 


(D) TOPOLOGY: linear 

(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 3 FI I primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 17 : 

GATCTTTAAC TGTTCTGGGT CACA 

(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 3R*fl primer 

(xi) SEQUENCE DESCRIPTION/ SEQ ID NO : 18 
CCCAGCATGA CACAATTAAT GA 

(2) INFORMATION FOfe SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 44 Joa.se pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY; linear 



24 


22 


(A) NAME/ KEY : 

40 (B) LOCATION : 

(D) OTHER INFORMATION: 4F/M 13F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 19 : 

45 TGTAAAACGA CGGCCAGTAG AATGCAAATT TATAATCCAG AGTA 

(2) INFORMATION FOR SEQ ID N0:20: 

(i/) S EQUENCE CHARACTER I S T I C S : 

50 / (A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


44 


60 


(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 4R-1A primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20: 
ATCAGATTCA TCTTTATAGA AC 


22 


159 



(2) INFORMATION FOR SEQ ID NO:21: 

!i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/ KEY: 

(B) LOCATION: 

| (D) OTHER INFORMATION: 5+6F/M13F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 1 : / 

TGTAAAACGA CGGCCAGTTG TGTTGGCATT TTAAACATCA / 
(2) INFORMATION FOR SEQ ID NO:22:/ 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH: 38 base pairs / 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS: single / 

(D) TOPOLOGY: linear / 


(A) NAME/ KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 5+6R/M13R primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22: 

CAGGAAACAG CTATGACCCA GGGCAAAGGT ATAACGCT 
(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH/ 38 base pairs 

(B) TYPE : /nucleic acid 

(C) STRMJDEDNESS : single 

(D) TOPOLOGY: linear 


(A) /NAME / KEY : 

(B) / LOCATION: 

(I/) OTHER INFORMATION: 7F/M13F primer 

/ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 


GA CGGCCAGTTA AGTGAAATAA AGAGTGAA 


(2) INFORMATION FOR SEQ ID NO: 24: 


(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 7R/M13R primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 


CAGGAAACAG CTATGACCAG AAGTATTAGA GATGAC 

(2) INFORMATION FOR SEQ ID NO : 2 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/ KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 8F/M13T primer 


S ID NO :25 : 

CTTGTGA 
NO : 2 6 : 

. primer 
ID NO : 26 : 

NO: 27 : 


/ (A) NAME/ KEY: 

/ (B) LOCATION: 

(D) OTHER INFORMATION : 8RIA primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

AATTGTTAGC AATTTCAAC 


(2) INFORMATION FOR SEQ ID NO: 28: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


, (A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 9F/M13F primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 
TGTAAAACGA CGGCCAGTTG GACCTAGGTT GATTGCAGAT 

(2) INFORMATION FOR SEQ ID NO: 29: / 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH: 40 base pairs / 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS: single / 

<D) TOPOLOGY: linear / 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION :/9R/M13R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
CAGGAAACAG CTATGACCTA AACTGAGATC ACGGGTGACA 
(2) INFORMATION /FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 jl base pairs 

(B) TYPE: nucleic acid 

(C) STRANDERNESS : single 

(D) TOPOLOGY : linear 


J /KEY: 

TION : 

R INFORMATION: 10AF primer 

CE DESCRIPTION: SEQ ID NO: 30 
ATGG CTTA 

RMATION FOR SEQ ID NO: 31: 

E CHARACTERISTICS : 

H: 37 base pairs 
nucleic acid 
DEDNESS: single 
OGY : linear 


(A) NAME /KEY: 

(B) LOCATION: 
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(D) OTHER INFORMATION: 10AR/MI3R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 1 : 

CAGGAAACAG CTATGACCCC TAGTCTTGCT AGTTCTT 

(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 42 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(A) NAME /KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 10BF/M13E/primer 

(xi) SEQUENCE DESCRIPTION: SEQ i/ UO:32: 
TGTAAAACGA CGGCCAGTAR CTGAAGTGGA ACQ&AATGAT AC 
(2) INFORMATION FOR SEQ /d NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 44 base padrs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: line/r 



37 


42 


(A) NAME /KEY: 

3 5 (B) LOCATION y 

(D) OTHER INFORMATION : 10BR/M13R primer 

(xi) SEQUENCE/DESCRIPTION : SEQ IDNO:33: 

4 0 CAGGAAACAG CTATGA(2CAC GTGGCAAAGA ATTCTCTGAA GTAA 

(2) INFORMATION FOR SEQ ID NO : 34 : 

(i) SEQUENCE CHARACTERISTICS: 

45 (A) LENGTH: 40 base pairs 

(B) ^YPE : nucleic acid 

(C) /STRANDEDNESS : single 

(dY TOPOLOGY: linear 

5 0 ( i/) FEATURE : 

(A) NAME /KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 10CF/M13F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 
TGTAAAACGA CGGCCAGTCA GCATCTTGAA TCTCATACAG 
(2) INFORMATION FOR SEQ ID NO:35: 

(i) SEQUENCE CHARACTERISTICS: 


44 


40 
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(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 10CRII primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 
AGACAGAGGT ACCTGAATC , 

(2) INFORMATION FOR SEQ ID NO: 36:/ 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH: 40 base pairs / 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS: single / 

(D) TOPOLOGY: linear / 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION/ 11AF-M13 primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 
TGTAAAACGA CGGCCAGTTG GTACTTTAAT TTTGTCACTT 
(2) INFORMATION /FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3"/base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEMtfESS : single 

(D) TOPOLOGY: linear 


(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11AR-M13 primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

CAGGAAACAG CTATGACCTG CAGGCATGAC AGAGAAT 

(2/ INFORMATION FOR SEQ ID NO: 38: 

(i) /SEQUENCE CHARACTERISTICS: 

/A) LENGTH: 22 base pairs 
/(B) TYPE: nucleic acid 
/ (C) STRANDEDNESS: single 

/ (D) TOPOLOGY: linear 


(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11BF primer 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38 
AAGAAGCAAA ATGTAATAAG GA 

(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 


(A) NAME/ KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 11BR printer 

(xi) SEQUENCE DESCRIPTION: SEQ /ID NO:39 

CATTTAAAGC ACATACATCT TG / 

(2) INFORMATION FOR SEQ /ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base paCLrs 

(B) TYPE: nucleic acYa 

(C) STRANDEDNESS: s/ngle 

(D) TOPOLOGY: line/r 


(A) NAME/KEY: / 

(B) LOCATION:/ 

(D) OTHER INFORMATION: 11CF primer 

(xi) SEQUENCE/DESCRIPTION: SEQ ID NO:40 
TCTAGAGGCA AAGAAt/aTA C 

(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) iTYPE : nucleic acid 

(C) /sTRANDEDNESS : single 

(D/ TOPOLOGY: linear 


/ (A) NAME/KEY: 

/ (B) LOCATION: 

/ (D) OTHER INFORMATION: 11CR primer 

/ (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41 
CAAGATTATT CCTTTCATTA GC 

/ (2) INFORMATION FOR SEQ ID NO: 42: 


(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 



(D) TOPOLOGY: linear 


(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11DF primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 
AACCAAAACA CAAATCTAAG AG 

(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH: 23 base pairs / 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS: single / 

(D) TOPOLOGY: linear / 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 11DR primer 

(xi) SEQUENCE DESCRIPTION •./ SEQ ID NO:43: 
GTCATTTTTA TATGCTGCTT TAC / 

(2) INFORMATION FOR/ SEQ ID NO : 44 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 ba6e pairs 

(B) TYPE: nucleLc acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: /linear 


a Y: 

N: 

NFORMATION: 11EF primer 

DESCRIPTION: SEQ ID NO: 44: 
G G 

TION FOR SEQ ID NO: 45: 

HARACTERISTICS : 

23 base pairs 
cleic acid 
NESS: single 
: linear 


(A) NAME/KEY : 

(B) LOCATION: 

(D) OTHER INFORMATION: HER primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 


GTATTTACAA TTTCAACACA AGC 


166 


(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 


(A) NAME/ KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 11FF prime/ 

(xi) SEQUENCE DESCRIPTION: SEQ ID/NO:4 6: 

ATCACAGTTT TGGAGGTAGC / 

(2) INFORMATION FOR SEQ Ii/nO:47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pai/s 

(B) TYPE: nucleic acid/ 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: lineaj/ 


(A) NAME/ KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 11FR primer 
(xi) SEQUENCE ^DESCRIPTION : SEQ ID NO:47: 
CTGACTTCCT GATTCTTCTA A 

(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) /sTRANDEDNESS: single 

(D) / TOPOLOGY : linear 


/(A) NAME /KEY: 

/ (B) LOCATION: 

/ (D) OTHER INFORMATION: 11GF primer 

/(xi) SEQUENCE DESCRIPTION: SEQ ID NO:48: 
CTCAGATGTT ATTTTCCAAG C 

/ (2) INFORMATION FOR SEQ ID NO: 49: 


(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11GR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

CTGTTAAATA accagaagca c 


(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME /KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11HF prime i 


(xi) SEQUENCE DESCRIPTION: SEQ ID iO:50: 


AGGTAGACAG CAGCAAGC 


(2) INFORMATION FOR SEQ Il/NO:51: 


(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base paits 

(B) TYPE: nucleic acica 

(C) STRANDEDNESS: si/gle 

(D) TOPOLOGY: linea / 


(ix) FEATURE: / 

(A) NAME/ KEY: /None 

(B) location/ 

(D) OTHER INFORMATION: 11HR primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 

GTAATATCAG TTGGQATTTA TT 


(2) INFORMATION FOR SEQ ID NO: 52: 


(i) SEQUENCE CHARACTERISTICS: 
(A) /LENGTH: 21 base pairs 
(b/ TYPE: nucleic acid 
(f) STRANDEDNESS: single 
AD) TOPOLOGY: linear 


/ (A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11IF primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 
TGCAGAGGTA CATCCAATAA G 


(2) INFORMATION FOR SEQ ID NO: 53: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11IR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 
GATCAGTAAA TAGCAAGTCC G 

(2) INFORMATION FOR SEQ ID NO : 'jfa. 

( i ) S EQUENCE CHARACTER I S T I CS : 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11 JF primer 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 54 
TACTGAAAAT GAAGATAACA/AAT 

(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(/V) NAME/KEY: 

,(B) LOCATION: 

/(D) OTHER INFORMATION: ! ! JR primer 


i) 


SEQUENCE DESCRIPTION: SEQ ID NO: 55 


50 ATTTTGTTCT TTCTTATGTC AG 


(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/KEY: 

(B) LOCATION: 
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(D) OTHER INFORMATION: 11KF-M13 primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 

TGTAAAACGA CGGCCAGTCT AC TAAAACGG AGCAA 

(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/ KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 11KR-M13 primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID k/0:57: 

CAGGAAACAG CTATGACCGT ATGAAAACCC AACAg/ 

(2) INFORMATION FOR SEQ ID/NO:58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pair/ 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear / 


(A) NAME/KEY : / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 11LF primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 
CACAAAATAC TGAAAGAAA6 TG 

(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENC5TH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) SWANDEDNESS : single 

(D) TOPOLOGY: linear 


/ (A) NAME/KEY : 

/b) LOCATION: 

/(D) OTHER INFORMATION: 11LR primer 

Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 
\CAG TCTCAATAG 

(2) INFORMATION FOR SEQ ID NO: 60: 


(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
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(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 




(A) NAME/ KEY : 

(B) LOCATION: 

(D) OTHER INFORMATION: 11MF primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60 : 
GCAAAGACCC TAAAGTACAG 

(2) INFORMATION FOR SEQ ID NO: 61: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11MR ixrimer 

(xi) SEQUENCE DESCRIPTION: S^Q ID NO: 61 
CATCAAATAT TCCTTCTCTA AG 

(2) INFORMATION FOR S^Q ID NO : 62 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 bass' pairs 

(B) TYPE: nucleic /acid 

(C) STRANDEDNESs/ single 

(D) TOPOLOGY: li/hear 


(A) NAME/KE'5 

(B) LOCATIC 

(d) other Information : iinf-mi 3 primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

TGTAAAACGA CGGC{2AGTGA AAATTCAGCC TTAGC 

(2) ^FORMATION FOR SEQ ID NO : 63 : 

(i) SEQUENCE CHARACTERISTICS: 

(Ay LENGTH: 35 base pairs 
(B/) TYPE: nucleic acid 
-) STRANDEDNESS: single 
3) TOPOLOGY: linear 


(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11NR-M13 primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:63: 
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CAGGAAACAG CTATGACCAT CAGAATGGTA GGAAT 


(2) INFORMATION FOR SEQ ID NO: 64: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


( (A) NAME/KEY: 

I (B) LOCATION: 

j (D) OTHER INFORMATION: 110F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64 
GTACTATAGC TGAAAATGAC AA ^ 

(2) INFORMATION FOR SEQ ID NO: 65:/ 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH: 20 base pairs / 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS : single / 

(D) TOPOLOGY: linear / 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION/ llOR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 65 : 
ACCACTGGCT ATCCTAAATG / 

(2) INFORMATION/ FOR SEQ ID NO: 66: 


(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2(/ base pairs 

(B) TYPE: nu</leic acid 

(C) STRANDED&ESS : single 

(D) TOPOLOg/: linear 


(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11PF primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 
TGAAGATATT /TGCGTTGAGG 

A2) INFORMATION FOR SEQ ID NO: 67: 


(/) SEQUENCE CHARACTERISTICS: 
/ (A) LENGTH: 20 base pairs 
' (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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25 


30 


35 


(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11PR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67; 
GTCAGCAAAA AC CTTATGTG 

(2) INFORMATION FOR SEQ ID NO: 68: 


(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11QF primer 
(xi) SEQUENCE DESCRIPTION: SEQ I;/nO:68: 
ACGAAAATTA TGGCAGGTTG T 

(2) INFORMATION FOR SEQ Ip NO: 69: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 21 base pad/ts 

(B) TYPE: nucleic acic 

(C) STRANDEDNESS: si-pgle 

(D) TOPOLOGY: lineal 


20 


21 




40 


45 
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(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11QR primer 

(xi) SEQUENCE /DESCRIPTION: SEQ ID NO: 69; 

CTTGTCTTGC GTTTTGTAAT G 

(2) INFORMATION FOR SEQ ID NO: 70: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LKUGTH : 20 base pairs 

(B) JYPE : nucleic acid 

(C) /STRANDEDNESS: single 

(D/ TOPOLOGY: linear 


21 


55 


60 


(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 11RF primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:70 
GC/iT CATAAG TCAGTCTCAT 


20 
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(B) LOCATION: 

(D) OTHER INFORMATION: 11TF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 74 
GTTCTTCAGA AAATAATCAC TC 


(2) INFORMATION FOR SEQ ID NO: 75: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 11TR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 

TGTAAAAAGA GAATGTGTGG C / 

(2) INFORMATION FOR SHQ ID NO: 76: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 39 base/pairs 

(B) TYPE: nucleic aic id 

(C) STRANDEDNESS : /single 

(D) TOPOLOGY: lipfear 


(A) NAME/ KEY/ 

(B) LOCATION: 

(D) OTHER /nformation : 11UF-M13 primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 76 : 

TGTAAAACGA CGGCCZAGTAC TTTTTCTGAT GTTCCTGTG 
(2) INFORMATION FOR SEQ ID NO: 77: 

(i) SEQUENCE CHARACTERISTICS: 

(A) /LENGTH : 3 9 base pairs 

(B) / TYPE: nucleic acid 
(GO STRANDEDNESS: single 
ip) TOPOLOGY: linear 


/ (A) NAME/KEY: 

/ (B) LOCATION: 

/ (D) OTHER INFORMATION: 11UR-M13 primer 

/ ( x i) SEQUENCE DESCRIPTION: SEQ ID N0:77: 
CAfeG AAACAG CTATGACCTA AAAATAGTGA TTGGCAACA 
' (2) INFORMATION FOR SEQ ID NO: 78: 

(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 42 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/KEY : 

(B) LOCATION: 

(D) OTHER INFORMATION: 12F/M13F primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78: 


TGTAAAACGA CGGCCAGTAG TGGTGTTTTA AAGTGGTCAA AA 
(2) INFORMATION FOR SEQ ID NO: 79: 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH: 40 base pairs / 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS: single / 

(D) TOPOLOGY: linear / 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 12R/M13R primer 

(xi) SEQUENCE DESCRIPTION: /SEQ ID NO: 79: 
CAGGAAACAG CTATGACCGG ATCCACCTGA GGTCAGAATA 
(2) INFORMATION FOR /SEQ ID NO: 80: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 baste pairs 

(B) TYPE: nucleic/ acid 

(C) STRANDEDNESs/ single 

(D) TOPOLOGY: Linear 


(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER /INFORMATION: 13 -2F primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80: 

TAACATTTAA GCATCCGTTA C 

(2) /INFORMATION FOR SEQ ID NO: 81: 

(i) SEQUENCE CHARACTERISTICS: 

(a/ LENGTH: 28 base pairs 
(B) TYPE: nucleic acid 
AC) STRANDEDNESS: single 
/(D) TOPOLOGY: linear 


(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 13-2R primer 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81: 

AAACGAGACT TTTCTCATAC TGTATTAG 

(2) INFORMATION FOR SEQ ID NO : 82 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

_/ (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


I (A) NAME/KEY: 

' (B) LOCATION: 

(D) OTHER INFORMATION: 14 F primer / 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO/82: 

ACCATGTAGC AAATGAGGGT CT / 

(2) INFORMATION FOR SEQ ID N0:83: 

<i) SEQUENCE CHARACTERISTICS y 

(A) LENGTH: 22 base pairs/ 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS: singl/ 

(D) TOPOLOGY: linear / 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 14AR primer 
(xi) SEQUENCE DE/CRIPTION: SEQ ID NO: 83 
GCTTTTGTCT GTTTTCCTCJZ AA 

(2) INFORJI/fATION FOR SEQ ID NO: 84: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYRE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 


Z LA) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 15-2F primer 
SEQUENCE DESCRIPTION: SEQ ID NO : 84 : 


CCA(/3GGTTG TGCTTTTTAA A 


(2) INFORMATION FOR SEQ ID NO: 85: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 38 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 


(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 15FUT/M13 -R primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85: / 

CAGGAAACAG CTATGACCAC TCTGTCATAA AAGCCATC / 

(2) INFORMATION FOR SEQ ID NO: 86: / 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH: 24 base pairs / 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS : single / 

(D) TOPOLOGY: linear / 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION -./ 16AF primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86: 
TTTGGTTTGT TATAATTGTT TTTa/ 

(2) INFORMATION /FOR SEQ ID NO: 87: 

(i) SEQUENCE CHAJWCTERISTICS : 

(A) LENGTH: 2/S base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 


J E/KEY: 

ATI ON : 

ER INFORMATION: 16AR primer 
NCE DESCRIPTION: SEQ ID NO: 87: 

GAGAG 

ORMATION FOR SEQ ID NO: 88: 

CE CHARACTERISTICS: 

TH: 19 base pairs 
: nucleic acid 
NDEDNESS : single 

LOGY: linear 


(A) NAME/ KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 17F primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88: 


TTCAGTATCA TCCTATGTG 



(2) INFORMATION FOR SEQ ID NO: 89: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/KEY : 

(B) LOCATION: 

(D) OTHER INFORMATION: 17AR primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 89: 


AGAAACCTTA ACCCATACTG 

(2) INFORMATION FOR SEQ ID NO: 90: 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH: 39 base pairs / 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS: single / 

(D) TOPOLOGY: linear / 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: /l 8 FUT/M13-AF primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 90: 
TGTAAAACGA CGGCCAGTGA ATTCTAGAGT CACACTTCC 
(2) INFORMATION FOR SEQ ID NO: 91: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 3 y base pairs 

(B) TYPE: nucXeic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 


(A) NAME/KEY: 

(B) LOCATION : 

(D) OTHER INFORMATION: 18R/M13R primer 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 91 : 
CAGGAAACAG CTATGACCTT TAACTGAATC AATGACTG 


(2) INFORMATION FOR SEQ ID NO: 92: 


(/) SEQUENCE CHARACTERISTICS: 
J (A) LENGTH: 41 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 19F/M13F primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 92 : 

TGTAAAACGA CGGCCAGTAA GTGAATATTT TTAAGGCAGT T 


(2) INFORMATION FOR SEQ ID NO: 93: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/ KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 19FUT/M13/R primer 


(xi) SEQUENCE DESCRIPTION: SEQ ID^NO:93: 

CAGGAAACAG CTATGACCAA GAGACCGAAA CTCOATCTC 
(2) INFORMATION FOR SEQ L0 NO : 94 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 8 base pai/rs 

(B) TYPE: nucleic acid' 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linea / 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 20F/M13F primer 
(xi) SEQUENCE INSCRIPTION: SEQ ID NO: 94: 
TGTAAAACGA CGGCCAGOcA CTGTGCCTGG CCTGATAC 
(2) INFORMATION FOR SEQ ID NO : 95 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) OfPE : nucleic acid 

(C) /STRANDEDNESS: single 

(D) / TOPOLOGY: linear 


/ (A) NAME/KEY: 

/ (B) LOCATION: 

/ (D) OTHER INFORMATION: 20R/M13R primer 

/ (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 95: 
CAGGAAACAG CTATGACCAT GTTAAATTCA AAGTCTCTA 


(2) INFORMATION FOR SEQ ID NO : 96 : 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 21F/M13F primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 96 : / 
TGTAAAACGA CGGCCAGTGG GTGTTTTATG CTTGGTTCT / 
(2) INFORMATION FOR SEQ ID NO : 97 •/ 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH : 4 0 base pairs / 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS: single / 

(D) TOPOLOGY: linear / 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 21R/M13R primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97: 
CAGGAAACAG CTATGACCCA TTTCAACATA TTCCTTCCTG 
(2) INFORMATION FOR SEQ ID NO : 98 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: /XS base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 


J E/KEY: 

ATION : 

ER INFORMATION: 22F-1A primer 
NCE DESCRIPTION: SEQ ID NO: 98: 
ATGA 

ORMATION FOR SEQ ID NO: 99: 

CE CHARACTERISTICS: 

TH: 20 base pairs 
: nucleic acid 
NDEDNESS: single 
LOGY : linear 


(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 22R-1A primer 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 99: 


GCATTAGTAG TGGATTTTGC 


(2) INFORMATION FOR SEQ ID NO: 100 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME /KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 23FII primer 

(xi) SEQUENCE DESCRIPTION: SEQ IEr N0:100; 

TCACTTCCAT TGCATC / 


(2) INFORMATION FOR SEQ 


NO: 101: 


(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acifl 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: lineafr 


(A) NAME /KEY: / 

(B) LOCATION j/ 

(D) OTHER INFORMATION: 2 3RII primer 
(xi) SEQUENCER DESCRIPTION: SEQ ID NO: 101: 
TGCCAACTGG TAGCTOC 


(2) INFORMATION FOR SEQ ID NO: 102: 

(i) SEQUENCE CHARACTERISTICS: 

(A) /LENGTH: 20 base pairs 
(ByTYPE: nucleic acid 
(c/ STRANDEDNESS: single 
(IS) TOPOLOGY: linear 


/ (A) NAME/KEY: 

/ (B) LOCATION: 

/ (D) OTHER INFORMATION: 24 2F primer 

/ (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 102: 
t/cagttagc AGCGACAAAA 

/ (2) INFORMATION FOR SEQ ID NO: 103: 


(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 38 base pairs 

(B) TYPE: nucleic acid 
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(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 


(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 24R/M13R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103: 
C^GGAAACAG CTATGACCAT TTGCCAACTG GTAGCTCC 

(2) INFORMATION FOR SEQ ID NO: 104: 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH: 20 base pairs / 

(B) TYPE: nucleic acid / 

(C) STRANDEDNESS: single / 

(D) TOPOLOGY: linear / 


(A) NAME/ KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 25 P'- 7/23 primer 

(xi) SEQUENCE DESCRIPTION : /SEQ ID NO: 104: 
GCTTTCGCCA AATTCAGCTA / 

(2) INFORMATION FORT SEQ ID NO: 105: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 b/se pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNEgS : single 

(D) TOPOLOGY -./linear 


(A) NAME/XEY : 

(B) LOCATION : 

(D) OTHER INFORMATION: 25R-7/23 primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105: 
TACCAAAATG TGTGGTGATG 

(2)/ INFORMATION FOR SEQ ID NO: 106: 


(i) /SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 20 base pairs 
/b) TYPE: nucleic acid 
/ (C) STRANDEDNESS : single 
/ (D) TOPOLOGY: linear 


(A) NAME /KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 26-2F primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:106: 



aatcactgat actggttttg 

(2) INFORMATION FOR SEQ ID NO: 107: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 
(c) STRANDEDNESS: single 
(D) TOPOLOGY: linear 


(A) NAME/KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 26-2R primer/ 
(xi) SEQUENCE DESCRIPTION: SEQ ID NC/107 
TATACTTACA GGAGCCACAT / 

(2) INFORMATION FOR SEQ ID NO: 108 : 

(i) SEQUENCE CHARACTERISTICS/' 

(A) LENGTH: 18 base pairs/ 

(B) TYPE: nucleic acid 7 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear / 


(A) NAME/KEY: / 

(B) LOCATION: / 

(D) OTHER INFORMATION: 27AF-1A primer 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108: 
CTGTGTGTAA TATTTGCG / 

(2) INFORMATION FOR SEQ ID NO: 109: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 base pairs 
( B > TYFE : nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 


im NAME/KEY: 

C ©) LOCATION: 

/ D) OTHER INFORMATION: 2 7AR/M13R primes 

U±) SEQUENCE DESCRIPTION: SEQ ID NO: 109: 

AGGAAACAG CTATGACGGC AAGTTCTTCG TCAGCTATTG 

/ < 2 ) INFORMATION FOR SEQ ID NO : 110 : 

/ (i) SEQUENCE CHARACTERISTICS: 

j (A) LENGTH: 40 base pairs 

/ (B) TYPE: nucleic acid 

/ (C) STRANDEDNESS : single 

/ (D) TOPOLOGY: linear 



(A) NAME /KEY: 

(B) LOCATION: 

(D) OTHER INFORMATION: 27BF/M13F prefer 

(xi) SEQUENCE DESCRIPTION: SEQ IDJTO : 110 : 

TGTAAAACGA CGGCCAGTGA ATTCTCCTCA GAItGACTCCA 


(2) INFORMATION FOR SEQ ID NO: 111: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 8 baTse pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 


(AK/NAME/KEY : 

A) LOCATION: 

Av>) OTHER INFORMATION: 27BR/M13R primer 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 111: 


iGGAAACAG CTATGACCTC TTTGCTCATT GTGCAACA 
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